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PREFACE. 



THE favorable reception of the first edition of this 
work by both press and public and my desire 
to encourage the study of Veterinary Science and 
Comparative Anatomy are the chief reasons for a 
Revised Edition. The improvements consist in an 
Appendix, numerous Illustrations, a new Index, and 
the correction of errors in and the addition of fresh 
matter to the text and vocabulary. 

I am indebted to Mr. Jacob L. Wortman of Phil- 
adelphia for the able article on fossil horses in the 
Appendix, and to Prof. E. D. Cope, editor of The 
American JSiaturalist, for a careful revision and im- 
provement of it. Some of the reference notes, how- 
ever, are my own. 

It was not my intention originally to make the book 
an exponent of the Doctrine of Evolution. The dis- 
cussion of the subject, however, is justifiable, for a 
work that does not embrace all the facts science 
furnishes is unworthy of the age, and to shirk the re- 
sponsibility of the discussion because the subject is 
unpopular is cowardly. The fact that fossil horses' 
teeth are inseparably connected with those of the 
modern horse renders their consideration unavoidable. 
Further, in addition to being one of the most impor- 
tant factors Paleontology has thus far furnished in 
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elucidating the subject of Evolution, they give in- 
creased scope and importance to tlie book itself. 
Truly the late Dr. John W. Draper was right when, 
at a mere glance, he said: "The subject (horses' 
teeth) is so suggestive 1" 

So far as Evoiution is concerned, I can only repeat 
what I said in the first Preface, namely, that it denotes 
improvement, and that Nature's laws are immutable, 
and to oppose them is as foolish as to beat the head 
against a stone wall. 

Again, as said in the first Preface, I think I can say 
now from experience that Special Works, on account 
of the thoroughness with which they are usually pre- 
pared, are growing in public favor (an opinion in 
which so able a journal as The Syracuse (N". Y.) 
Standard concurs), and that while General Works 
have their advantages, thoroughness of detail is not 

usually among them. 

W. H. C. 

New York, September, 1883. 
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The following matter, which is designed to give at 
least a synopsis of the fundamental principles of dental 
science, is compiled from the works of the best known 
odontologists. It is somewhat heterogeneous in its 
make-up, and is, moreover, considering that it is an 
Introduction to a special work, anomalous, being 
rather an adjunct to than an explanation of the work 
itself. Its lack of coherency and the few repetitions, 
the inevitable concomitants of all compilations, are 
offset by the interest of its historical records and the 
scope and clearness of its thoughts and deductions. 
While it does not treat specially of horses' teeth, it is 
just as applicable to them as to human teeth, or to 
those of any of the other animals mentioned. It is 
believed that the student of dental science will find 
the matter as useful as it is interesting. 

In his work entitled "The Anatomy of Vertebrates'* 
(vol. i, pp. 357-8), Prof. Richard Owen says : 

" A tooth is a hard body attached to the mouth or 
beginning of the alimentary canal, partially exposed, 
when developed. Calcified teeth are peculiar to the 
vertebrates, and may be defined as bodies primarily, if 
not permanently, distinct from the skeleton, consisting 
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of a cellular and tubular basis of animal matter, con- 
taining earthy particles, a fluid, and a vascular pulp. 

"In general, the earth is present in such quautity 
as to render the tooth harder than bone, in which case 
the animal basis is gelatinous, as in other hard parts 
where a great proportion of earth is combined with 
animal matter. In a very few instances, among the 
vertebrate animals, the hardening material exists in a 
much smaller proportion, and the animal basis is albu- 
minous ; the teeth here agree, in both chemical and 
physical qualities, with bone. 

"I proi)ose to call the substance which forms the 
main part of all teeth dentine.* The second tissue, 
which is the most exterior in situation, is the cement. 
The third tissue, which, when present, is situated be- 
tween the dentine and cement, is the enamel. 

"Dentine consists of an organized animal basis and 
of earthy particles. The basis is disposed in the form 

* In a reference note in the Introduction to his " Odontogra- 
phy," Prof. Owen says : " Besides the advantaj^re of a substan- 
tive for an unquestionably distinct tissue under all its modifica- 
tions in the animal kingdom, the term dentine may be inflected 
adjectively, and the properties of this tissue described without 
the necessity of periphrasis. Thus we may speak of the • denti- 
nal * pulp, ' dentinal ' tubes or cells, as distinct from the corre- 
sponding properties of the other constituents of a tooth. The 
'term 'dental' wiU retain its ordinary sense, as relating to the 
entire tooth or system of teeth." 

Note.— Tlie particular parajyraph to which the above note re- 
fers is from Prof. Owen's " Odontography." '* The Anatomy of 
Vertebrates " having been written about twenty-five years sub- 
sequent to the "Odontography," and therefore reflecting the 
Professor's riper thoughts, the extracts made from it were sub- 
stituted for very simUar matter in the " Odontography." 
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of oompartmenta or cells, and extremelj minute tubes. 
The earthy particles have a twofold arrangement, he- J 
ing either blended with the animal matter of the in-'l 
terspaces and pariotes of the tubes, or contained in a n 
minutt; granular state in their cavities. The density 
of the dentine arises principally from the proportion 
of earth in the first of these states of combination. 
The tubes coptain, near the formatire pulp, fllament- 
arj' procesaes of that part, and convey a colorless fluid, 
probably transuded 'plasma,' They thus relate not 
only to the mechanical conditions of the tooth, but to 
the vitality and nutrition of the dentiup. Tiiis tissue 
has few or no canals large enough to admit capillary 
veaaels with the red particles of blood, and it has been j 
therefore called ' nnvascular dentine/ 

" Cement always closely corresponda in texture with 1 
the osseous tissue of tlie same animal ; and wheneverJ 
it occurs of different thickness, aa upon the teeth of fl 
the horse, sloth, or ruminant, it is also traversed, like^^ 
bone, by vascular canals. When the osseous tissue is 
excavated, aa in dentigeroua vertebratea above fishes, 
by minute radiated cella, forming, with their contents, 
the ' corpuscles of Purkinje,' these are likewise present, 
of similar sige and form, in the cement, and are its 
chief characteristic aa a constituent of the tooth. The 
hardening material of tlie cement is partly segregated 
and combined with the parictes of the radiated cells 
and canals, and la partly contained in dlsgregated 
grannies in the cells, which are thus rendered white 
and opaque, viewed by reflected light. The relative « 
density of. the dentine and cement varies according to j 
the proportion of the earthy materiid, and chiefly of 1 
that part ivliieh is combined with the animal matter 4 
in the walla of the cavities, as compared with the size 1 
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and number of the cavities themselves. In the complex 
grinders of the elephant, the masked boar, and the 
copybara, the cement, which forms nearly half the 
mass of the tooth, wears down sooner than the dentine. 
" The enamel is the hardest constitnent of a touth, 
and, consequently, the hardest of animal tissues; but 
it consists, like the other dental subBtances, of earthy 
matter arranged by organic foi-ces in an animal matrix. 
Here, however, the earth is mainly contained in the 
canals of the animal membrane, and, in mammals and 
reptiles, completely fills those canals, which are com- 
paratively wide, whilst their parietea are of extreme 
tenuity. The hardening ealta of the enamel are not 
only present in far greater proportion than in the den- 
tine and- cement, but, in some animals, are peculiarly 
distinguished by the presence of the fluate of lime." 

Again Prof. Owen says (" Anat. of Vert." yoL i, pp. 






" Teeth vary in number, size, form, structure, modi- 
fications of tissue, position, and mode of attachment j 
in diiferent animals. They are principally adapted for 
seizing, tearing, dividing, pounding, or grinding the 
food. In some animals they are modified to serve as 
weapons of offense and defense; in others, as aids in 
locomotion, means of anchorage, instruments for up- 
rooting or cutting down trees, or for transport and 
working of building materials. They are characteristic 
of age and sex, and in man they have secondary rela- 
tions subservient to beauty and to speech. 

"Teeth are always moat intimately related to the 
food and habits of the animal, and are therefore highly 
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interesting to the physiologist. They form for the 
same reason most important guides for the naturalist 
in the classification of aniraala; and their Tulne, aa 
zoological characters, is enhanced by the facility with 
which, from their position, they can be examined in 
living or receufc animals. The durability of their tis- 
anes renders them not less available to the paleontolo- 
gist in the determination of the nature and affinities 
of extinct species, of whose organization they are often 
the sole remains discoyerable in the deposits of former 
periods of the earth's history." 

Prof. A. Chauveau says (" Comparative Anatomy of 
the Domesticateil Animals") ; 

" Identical in all our domesticated animals by their 
general disposition, mode of development, and struc- 
ture, in their external couformation the teeth present 
notable differences, the study of which offers the 
greatest interest to the naturalist. For it is on the 
form of its teeth that an animal depends for its mode 
of alimentation; it is the rfigime, in its turn, wluch 
dominates the instincts, and commands the diverse 
modifications in the apparatus of the economy ; and 
there results from this law of harmony so striking a 
correlation between the arrangement of the teeth and 
the confonnation of the other organs, that an anato- 
mist may truly say, 'Give me the tooth of an animal, 
and I will tell you its habits and structure,'" 



In a letter which I wrote to Prof. Theodore Gill, of 
the Smithsonian Institution, Washington, D. C, I 
asked what tJiere was about teeth that enabled natu- 
ralists to tell so much by them. In reply he said : 



4 

I 



I 



Xli IKTEODITCTIOII. 

"The teeth are qnite constant in the same type, are 
generully appreciably motiified according to family, are 
the moat readily preserved iu a fossil state, and are in 
direct relation with the economyof the animal. Hence 
y furnish the beat indications of the relations of 
Ebe animal to which they belonged, especially in cases 
^rhere the tj'pe was not very different from an existing 
one. In the case of the older and more aberrant types, 
however, the indications furnished by the dentition 
should be aecepted with great caution." 

In the Introduction to hia "Odontography" Prof. 
Owen gives, besides his own and other men's views, a 
history "of the leading sttps to the present knowl- 
edge" of dental science (that is, up to 1844), of which 
the following are extracts : 

" As regards the teeth, the principle of chief import 
fo the physiologist arises out of the tact, which haa 
been established by microscopic investigations, that the 
earthy particles of dentine are not confusedly blended 
with the auiraal basis, and tha substance arranged in 
anperimposed layers, but that these particles are built 
up with the animal basis as a cement, in the form of 
tabes or hollow colnnins, in the predetermined arrange- 
ment of which there may be discerned the same rela- 
tion to the acquisition of strength and power of resists 
ance in the due direction, as in the disposition of the 
colnmns and beams of a work of human architecture. 

" Whoever attentively observes a polished section or 
a fractured surface of a human tcoth may learn, even 
with the naked eye, that the sOky and iridescent lasler 
reflected firom it in certain directions is due to the 
presence of a Sue fibrous stmeture. 
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" Malpighi,* in whose works may be detected the 
germs of many important anatomical traths that have 
subsequently been matured and established, says the 
teeth consist of two parts, of which the internal bony 
layers (dentine) seem to be composed of fibrous and, as 
it were, tendinous capillaments reticularly interwoven. 

"Leeuwenhoek,f having applied his microscopical 
observations to the structure of the teeth, discovered 
that the apparent fibers were really tubes, and he com- 
municated a brief but succinct account of his discovery 
to the Eoyal Society of London, which was published, 
together with a figure of the tubes, in No. 140 of their 
Transactions. This figure of the dentinal tubes, with 
additional observations, again appeared in the Latin 
edition of Leeuwenhoek's works, published at Leyden 
in 1730. The dentine of the human teeth, and also 
that of young hogs, is described as being 'formed of 
tubuli spreading from the cavity in the center to the 
circumference.' He computed that he saw a hundred 
and twenty of the tubuli within the forty-fifth part of 
an inch. He was aware also of the peculiar substance 
now termed the cement, or crusta petrosa, which enters 
into the composition of the teeth of the horse and the 
ox. 

"These discoveries may be said to have appeared 
before their time. The contemporaries of Leeuwen- 

* An Italian physician ; born in 1628 ; died in 1694. He was 
the first to apply the newly-invented microscope in the study of 
anatomy. 

X A^Dutch naturalist and manufacturer of optical instruments. 
His microscopes were said to be the best in Europe. Besides 
his dental discoveries, he discovered the red globules of the 
blood, the infusorial animalcules, and that of the spermatozoa. 
Bom in Delft October 24, 1632 ; died there August 26, 1723. 
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hoek were not prepared to appreciate them ; beaid^ 

tbej- could neither repeat nor confirm tbi>m, for hia 
means of observation were peculiarly his own; uiidJ 
hence it hiia happened that, with the esccption of thai 
learned Portal," thty have either eBcaped notice, or j 
hare been designedly rejected by all anatomists uotjlf 
the time of the confirmation of their esactnesa and;* 
truth by Purkinje in 1S35." 

Continuing the subject, Prof. Owen further aaya oiM 
the three constituent parts of teeth — dentine, enarae^ 
and cement— beginning with 

THE DENTINE. 

"Purkinj6 states that the dentine consista, not o 
superimposed layers, but of fibers arranged in a homo; 
geneoiis intermediate tissue, parallel with one anothei 
and perpendicular to the surface of the tooth, running^ 
in a somewhat wavy eonrae from the internal to tiM 
external surface, and he believed these fibers to I 
really tubnlar, Ijecause on bringing ink into conta 
with them, it was drawn in as if by capillary attraotii^ 

" On the publication of this discovery, it was immd 
diately put to the test by Prof. Miiller, by whom thi 
tubular structure of the dentine was not only 'oonj 
firmed, bnt the nature and one of the offices of th) 
tubes were determined. He observed that the whib6 
color of a tooth was confined to these tubes, which wer&J 
imbedded in a semi transparent substance, and he foundl 
that the whiteness and opacity of the tubes were r 
moved by acids. On breaking a thin lamella of a tooth'l 
transversely with regard to its fibers, and examfning[3 
the edge of the fracture, Miiller perceived tubes prorfl 

' Hiatoire de rAjiatomie et de la Chirnr^e," Paris, 1770. 
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jeetiiig here and there flrom the sarfucea. They were 
white iind opaque, stiff, straight, and apparently not 
flesible. Tliia appearance is well represL'nted in the 
old figure by Jjeeiiwenbouk. If the laraeliffl iiad been' 
previously acted upon by acid, the projecting tubes 
were flexible and transparent, and often very long. 
Hence Miiller inferred that the tubes have distinct 
walls, consisting of an animal tissne, and that, besides 
containing earthy matter in tbeir interior, their tissue 
is, in the natural state, impregnated with calca.reoua 
aalts."* 

THB CEMENT, 

" The organized structure and microscopic character 
of the cement were first determined by Purkinje and 
Faenkel, and the acquisition of tliese facta led to the 
detection of the tissue in the simple teeth of man and 
camivorouB animals. The cemen t is most conspicuous 
where it invests the root of the tooth, and increases in 
thickness as it approaches the apes of the root. The 
animal constituent of this purt of the cement bud been 
recognized by Borzelins as a distinct inveBtment of tbo 
dentine long before the tissue of which it formed the 
basis was clearly recognized in simple teeth. Berzelius 
describes the eemental membmne as being less consist- 
ent than the animal baais of the dentine, but resisting 

■ If Lord Bacno's theorj is onirect, tliG probability ifl tbat these 
tiibeg toatain Bomatliing beaidea eBrtliy matter and calcareoua 
iaJts, to wit, ipirit. In "Novum Organum" Le eavs (B. Moii 
tagu, vol. liv. p, 417) ; "All tilings ublior a sulution oi' tlieir 
coatintiitj, but yat in proportion to their rarity. The more raru 
the bodies be, the more they Buffer therase'ves to he thmet into 
small ond narrow pnssajfos ; for waier will go into a passage 
wliicli dust will not go into, air which water will not go into, 
and flame and spirit which air will not £0 into." 
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longer the solvent action of boiling water, and retain- 
ing some fine particles of the earthy phosphates when 
all such earth had been extracted from the dentinal 
tissue. Cuvier also states that the ct*ment is dissolved 
with more difficulty in acid than the other dental tis- 
sues. Retzius,* however, states that the earth is 
sooner extracted by acid from the cement than from 
the dentine of the teeth of the horse. 

"In recent mammalian cement the radiated cells, like 
the dentinal tubes, owe their whiteness and opacity to 
the earth which they contain. According to Retzius, 
* numerous tubes radiate from the cells, which, being 
dilated at their point of beginning, give the cells the 
appearance of an irregular star. These tubes form 
numerous combinations with each other, partly direct 
and partly by means of fine branches of -nr^ir^^ ^ 
TTrJinr^^ of an inch in diameter. The cells vary in 
size. The average size of the Purkinjean cells in hu- 
man cement is jtW^h of an inch. In sections made 
transversely to the axis of the tooth, it is clearly seen 
that these cells are arranged in parallel or concentric 
striae, of which some are more clearly and others more 
faintly visible, as if the cement were deposited in fine 
and coherent layers.' The layer of cement is found in 

* Prof. Retzius, of the UDivereity of Stockholm, informs us 
that he had been led by the iridescence of the fractured surface 
of the substance of a tooth to conceive that that appearance was 
due, as in the crystalline lens, to a fine fibrous structure, and that 
he communicated his opinions as to the regular arranj?ement of 
these fibers to some of his colleagues in 1834 In 1835, havinjjf 
obtained a powerful microscope, he began a series of more exact 
researches on the intimate structure of the teeth in man and 
the lower animals, whicli he communicated to the Royal Acad- 
emy of Sciences at Stockholm on January 13, 1836, being then 
tmacquainted with the discoveries of Purkinje. — (hoen. 
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the deciduous teeth, but is relatively thinner, and the 
Purkinjean cells are more irregular. 

" ^ In growing teeth, with roots not fully formed, 
the cement is so thin that the Purkinjean cells are 
not visible. It looks like a fine membrane, and has 
been described as the periosteum of the roots, which 
are wholly composed of it ; but it increases in thick- 
ness witli the age of the tooth, and is the seat and ori- 
gin of what are called exostoses of the roots.' These 
growths are subject to the formation of abscesses, and 
all the morbid actions of true bone. 

"It is the presence of this osseous substance which 
renders intelhgible many well-known experiments of 
which human teeth have been the subjects, such as 
their transplantation and adhesion into the combs of 
cocks, and the establishment of a vascular connection 
between the tooth and the comb. 

"Under every modification the cement is the most 
highly organized and most vascular of the dental tis- 
sues, and its chief use is to form the bond of vital 
union between the denser and commonly unvascular 
constituents of the tooth and the bone in which the 
tooth is implanted. In a few reptiles (now extinct), 
and in the herbivorous mammalia, the cement not only 
invests the exterior of the teeth, but penetrates their 
substance in vertical folds, varying in number, form, 
extent, thickness, and degree of complexity, and con- 
tributing to maintain that inequality of the grinding 
surface of the tooth which is essential to its function 
as an instrument for the comminution of vegetable 
substances.'' * 

* Cement Mistaken for Tartar (Odontot/ithosX — Sur- 
geon E. Mayhow says ("The Horse's Mouth," &c.): "Within 
the alveolar cavity, the crusta petrosa, which becomes of con- 
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"The higher an animu,! is placed in the scale of oim 
ganizatioQ, tlie more diatiuct and characteristic are not ' 
only the various organs of the body, but the different 
tissues whicli eutcr into their cumposition. This law 
is well exemplified in the teeth, although in the com- 
parison of these organs we are necessarily limited to 
the range of a single primary group of animals. We 
have seen, for example, that the dentine ia scarcely— 
distinguish able from the tissuo of the skeleton in t' 
majority of fishes; but that its peculiarly dense, unj 
vascular, and rt-sisting structure, which iatheexce 
tionable condition in Gshes. is its prevalent charactfizj 
in the teeth of the higher vertebrates. 

" So likewise with the enamel. This gubstanoe 
which nuder all its conditions bears a close anali^ 
with the dentine, is hardly distinguishable from thid 
tissue in the teeth of many fishes. The fine calcigt 
ous* tubes are present iu both substances, and underg 
similar sabdivisiona, the directions only of the trunld 

rfderoble tliickneaa aroand ihe root, ia of a yello^at-w 
color ; but wliere, as on the crown of tlie lootli, it U e 
tlie chemical action of foi>d and air, it preBeolR a darker Hspe 
and resembles an accumalation of tartar, for wliich indeed ^ 
has been mistaken. It fills up tliti int'undibula of the grindes 
Bud lineB those of the incisors. It is pierced h<r all t 
which nourish the teelh." 

Tlie editor of "The Veterinarian" (1849). in a "n 
Mr. Muyhew'B work, says ; " Both English and French vetert-^ 
nary writere have miBtaken the cmsta petrosa for tarti 
ine: aware of itH eiiBteooe icBiiie as well aa ontside of tbetooth.''J 



•This word iapecnliar to if not originated by Prof, Owen, 
il Bynonymons with the word Caleiferout (limy). 
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and branches being reversed, agreeably with tfae con- 
trary couTse of their respective developments. The 
proportion of animal mutter is also greater in the 
enamel of the teeth of flshea than in the higher verfe- 
brata, and the proportion Of the calcareous salts incor- 
porated with the animal constituent of the walls of 
the tubes is greater as compared with the subcrystal- 
line part deposited in tlie tubular cavities. 

"The enamel may be distinguished, independently 
of its microscopic and stmctnml characters, by its 
glistening, sub trans parent substance, which is white 
or bluish-white by reflected light, but of a gray-brown 
color when viewed, under tiie microscope, by trans- 
mitted light. ♦ * » The enamel of the molar 
tooth of a calf, which has just begun to appear above 
the gum, aud which can readily be detached from tlie 
dentine, especially near the beginning of the roote, is 
resolvable into apparently tine prismatic fibers. If 
these fibers be separately treated with dilute muriatic 
acid, and the residue esamined with a moderate mag- 
nifying power, in distilled water, or, better, in dilute 
alcoliol, portions of more or less perfect membranous 
sheaths or tubes will be discerned, which inclosed the 
earthy matter of the minute prism, and served as the 
mold in which it was deposited. 

"Pro^ Retziua, who obtained a small portion of 
organic or animal substance from the enamel-fibera of 
an incompletely-formed tooth of a horse, conjectured 
that it was a deposition of that fluid which originally 
surrounds the loose enamel-fibers, and that 'in pro- 
portion as these fibers are pressed tighter together, and 
additional fibers are wedged between them, the organic 
deposition is forced away.' 

"EetziuB accurately describes the enamel-fibera ol 
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the horse as presenting the form of angular needles, 
*^^^ TuW^^ ^f ^^ i'^ch in diameter, which are trav- 
ersed by minate and close-set transverse striaa over 
the whole or a part of the fiber ; and he conjectures 
that if the enamel-fiber be a mass of the calcareous 
salts, surrounded by an organic capsule, that the striae 
may then belong to the capsule, and not to the enamel- 
fiber. The later researches of Dr. Schwann add to the 
probability of this conjecture ; and the absence of the 
minute strifiB in the enamel of fossil mammalian teeth, 
at least in the examples which I have submitted to 
microscopic investigation, may depend upon the de- 
struction of the original organic constituent of the 
enamel. 

"The enamel-fibers are directed at nearly right 
angles to the surface of the dentine, and their central 
or inner extremities rest in slight but regular depres- 
sions on the ])eriphery of the coronal dentine. Thus 
in the human tooth, the fibers which constitute the 
masticating surface are perpendicular, or nearly so, to 
that surface, while those at the lower part of the crown 
are transverse, and consequently have a position best 
adapted for resisting the pressure of the contiguous 
teeth, and for meeting the direction in which external 
forces are most likely to impinge upon the exposed 
crown of the tooth. The strength of the enamel-fibers 
is further increased by the graceful, wavy curves in 
which they are disposed. These curves are in some 
places parallel, in others opposed. Their concavities 
are commonly turned toward each other, where the 
shorter fibers, which do not reach the exterior of the 
enamel, abut by their gradually attenuated peripheral 
extremities upon the longer fibers. Other shorter fibers 
extend from the outer surface of the enamel toward 
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the dentine, and are wedged into the interspaces of 
the longer fibers. lu the teeth of fishes, the caleiger- 
ous tubes or fibers of the enamel, which ramify and 
sabdivide like those of the dentine, have their trunks 
turned in the opposite direction, or toward the periph- 
ery of the tooth. So likewise in human teeth the 
analogous condition may be discerned in the slightly 
augmented diameter of the enamel-fibers at their pe- 
ripheral as compared with their central extremities. 
Wlien the extremities of the human enamel-fibers are 
examined with a magnifying power of 300 linear 
dimensions, by refiected light, they are seen to be co- 
adapted, like the cells of a honey-comb, and, like these, 
to be, for the most part, hexagonal. 

" The internal surface of the enamel is marked by 
fine transverse lines or ridges, of which Retzius counted 
twenty-four in the vertical extent of one-tenth of an 
English inch of the crown of a human incisor. These 
lines are parallel and wavy, and, like the analogous 
markings on the surface of shells, indicate the succes- 
sive formation of the belts of enamel-fibers that encircle 
the crown of the tooth. They may be traced around 
the whole crown, but are very faint upon its inner or 
posterior surface. Retzius cites Leeuwenhoek as the 
discoverer of these superficial transverse lines of the 
enamel, but the older observer supposed them to be 
indicative of the intervals between the successive move- 
ments in the cutting of the tooth through the gum. 

"The enamel, by Wrtue of its physical qualities of 
density and durability, forms the chief mechanical 
defense of the tooth, and is consequently limited in 
most simple teeth to the exterior surface of the exposed 
portion of the dentine, forming the crown of the tooth. 
* * * In the herbivorous mammalia, with the 
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exception of the E<lontatji. vprtical folds or pre 
of the enamel are coDtiiiufd iniu the auhstance oft 
tooth, varying in number, form, extent, and direotioi 
and producing, by their superior density iiud resistttna 
the ridged inequalities of tlie grinding surface on wU; 
its elBciicy in the trituration of vegetable Buhstanoi 
deiwuds." 

Dr. Boon Hayes's thoughts are thus recorded in n 
"Medicii! Circular," extracts fi-om which appear in 
"The Vetorinariau" for 1853 (pp. 535-6): 

"In the first place, observe the palpal cavity, irhuji 

is to the tooth what the mednllarv cavity is to I 

Both originate in the same way. Into it pasee 

artery, a vein, and a nerve. These ramify upon 1 

pulpal surface, the art'?ry carrying blood to the dean 

pDal tubuli. whence the liquor sanguinis (not blw 

Loofposcles) ))roceeda to the nourishment of thi&a 

b.parently inorganic mass. 

"In the teetli of some animals this cavity a 

L send off diverticula between the dentinal tubuli, aa j 

►-.for the puijioac of supplying them with more v 

^ larity. The dentinal tul>i;a open on the walls of t 

r .pulpal cavity, and thence radiate to the enamel aup( 

riorly and the crusta petroaa inferiorly. I think \ 

would not be difficult to prove that caries of the teetf 

more fret^ueutly proceeds from inflammatioa begi 

ning in this cavity than from any other ca 

" When the tubes of the dentine are examined with ^ 
high magnifying power, and by transmitted light, the j 
appear dai'k. They are much more minute in diameta 
tlian tlie blood globules; hence the liquor sanguim 
alone can penetrate them for their nourishment; i 
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that the teeth are in the same condition as bone in this 
respect. 

"The dentinal tubea, as before said, appear darlt; 
the lighter and apparently broa,dcr masaea are the real 
substance ol' the dentine. In this, and especially near 
the layer cloaest to the enamel, dentinal cells are some- 
timea seen, which may probably be analogous to the 
lacunae of bone. 

" If tbe dentinal curvatures are examined, it will be 
seen that they are of two kinds. One set is in bold 
and evident curves; the other is not so evident, but it 
exists, nevertheless, and a little patience and a high 
magnifying power will demonstrate the fact that its 
curves are upon the curves of the first set. The former 
are called the primary, the latter the secondary curves 
of the dentinal tuboli (in botanical description, a 
biserrated leaf). From the tubuli minutfi bracelets 
are given off on the sides, and toward the end tbe tubes 
terminate, either in cells, by anastomosis, or by looping 
back upon themselves. 

"The cement at first envelops the whole tooth, but 
soon wears off the crown and aa far down aa the neck. 
Compared with the dentine and enamel, it ia very soft, 
and more closely resembles bone ; in fact in some ani- 
mals it is continuous with the bone of the jaw, thus 
proving its identity. It contains lacuna and canaltc- 
uli, and, when there la a large mass of it, something 
like Haversian canals. 

"There is a great analogy between tooth and hone. 
In the cement there is absolute likeness, and in the 
dentine analogies too striking to be overlooked, viz,, 
the tabuli, analogous to the caualieuli, the intertubniar 
oella, analogous to the lacunse, and the intertubniar 
aubstance, analogous to the laminie of bone. In the 
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enamel the greatest departure is observable, but not 
Avider than its peculiar function suggests; and it must 
be remembered, lirst, that it is the least constant tissue 
of the teeth; secondly, that its chemical composition 
is very much the same as that of the dentine and 
cement, both of which resemble bone. Lastly, the 
analogy is completed in a review of the mode of tooth 
d'jvelopment. Tlius, upon a mucous papilla a large 
([uantity of gelatinous matter is observable, in wliich 
certain cells appear. The gelatinous matter resembles 
the incipient cartilage in which ossification begins. 
This papilla is supplied with an artery, which nour- 
ishes its cells, and the cells gradually so develop that 
the older ones are pushed outward and form the 
dentine." 

HOW MADDER AFFECTS THE TEETH. 

John Hunter, one of the most celebrated physiolo- 
gists of the eighteenth century, made many experi- 
ments on the teeth of different animals, one object 
being to determine whether they were vascular or not. 
His conclusion was that they were not vascular, and 
he founded his belief partly upon the following experi- 
ment (" The Human Teeth," pp. 23-4) : 

" Take, for example, any young animal, as a pig, and 
feed it with madder for three or four weeks; then kill 
it. On examination you will find the following ap- 
pearances : First, if the animal had some parts of its 
teeth formed before the feeding with madder, they 
will be known by their remaining of the natural color; 
but such parts of the teeth as were formed while the 
animal was taking the madder will be of a red color. 
This shows that it is only those parts that were formed 
while the animal was taking the madder that are dyed ; 
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fgr what were already formed will not be in the least 
tinged. This is different in all other bonea ; for we 
know that any part of a bone which is already formed 
is capable of being dyed with madder, though not so 
fast as the part that is forming. Therefore, aa we know 
that all other bones are vascular, and are thence sua- 
oeptible of the dye, we may readily suppose that the 
teeth are not auscoptible of it after being once formed. 
But we shall carry this a step further : If you feed a 
pig with madder for some time, and then leave it off 
for a time before killing it, you will find the appear- 
ances as above, with this addition, that all the parts of 
the teeth which were formed after leaving ofE feeding 
witli the madder will be white. Here, then, in some 
teeth we shall have white, then red, and then white 
again ; and so we shall have the red and white colors 
alternately through the whole tooth.* 

"This experiment shows that a tooth, once tinged, 
does not lose its color. Now, as all other bonea that 

•In the concluding part of Moore's "Lalla Eookh" ("The 
Li^bt of tbe Harem "), the EDcbantreaa eaje of an herb with tlie 
nnnnwicaJ name of " Hasoliiechat ed dab :" 

" The viaionB, that oft to worldly eyes 
The glitter of mineB unfold, 
Inhabit the monntain-htrb, that Ayw 
The tooth of the fawn like gold.'" 
A reference note to the above is as follows : " An herb on 
Mount Libanns, which Ih said to commnnicate a yellow golden 
hue to the teeth of tbe gonta and other animale that graze upon 
it. Niebnhr thinks this may be the herb which the Eeslem 
alchemistB look to as a anpsna of making gold. ' Mont of those 
alchemical enibuaiaBta think tbemaelves aure of success if they 
could bat lindouttheherbwhicbgilda the teeth and givesa yel- 
low color tothefleshof the aheep that eat it. Even tbe oil of thiB 
plant muBt bo of a golden color. It \s called Hatehiathat id dab.' 
Father Jerome Dandltii, however, aseerts that the teeth of the 
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have been tinged lose tlit-ir color in time, when the 
animal leaves uQ* feeding witli the mudder (though 
very slowly), ami as that dye must be taken int« the 
constitution by the absarbenta, it aeema that the t«eth 
ore without absorbenta as well as other vessels." 

The editor of Hunter's "Treatise," Thomas Bell^ 
F.R.S., differed with Hunter about the vascularity gf 
the teeth. He thus concludes a note on the above 
quotation : 

"The troth appears to be that the teeth are organ- 
ized bodies, having nerves and absorbent and circula- 
ting vessels, but possessing a low degree of living 
power, and so dense a stmctnre as to exhibit phenom- 
ena, both in their healthy aod diseased condition, 
which are very dissimilar from those which are ob» 
served in true osseous strncturea," 

TRASSPLANTISO TEETH. 

The transplanting of t«eth, which Dr. Hnnfer says 
is " similar to the ingrafting of trees," is expatiated 
upon at some length. He then gires an account of a 
case of transplanting which he admits "is not gener- 
ally attended with success," he having " succeeded but 
once out of a great number of trials." It is as follows 
(" The Human Teeth/' pp. 100-101) : 

"I took a Bound tooth from a person's head; then 

gOUtB at !Mouiit Libanos are of a, silver color, and adds: 'This 
confirmi to me that wliich I observed in Caadia, to wit, that 
ths animala tbat live on Mount Ida eat a certsin licrb which 
renders their teeth of a golden color, which, acw^rding to my 
judgment cannot otherwise proceed than from the mines which 
are under ground.' — Dandini, Ysyage to Mount Libawa." 
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made a wound in a cock'a comb, pressed the root into 
it, and fastened it with threads. The cock was killed 
some raontha after, and I injected the head with a very 
minute injection. I then put the comb into a weak 
acid. The tooth was softened, and I divided it longi- 
tudinally. Its vessels were well injected, the external 
surface adhering to the comb by vessels similar to the 
union of a tooth with the gum and sockets."* 

• MM, B. Magitot, C. Lpgros, and C. Robin have experimented 
in tranaplanling tlie foUides or germs of dogs' leelh 
of wliich appears in "Comptea Kendua" for 1874. They Bay ; 

" Our eiperiments comprised 88 grafta, mostly from newly-born 
dogs, but some were 32 and even 68 days old. The animals 
were invariably sacriScnd by tbe pricking of the bulbs, and 
the JHWB were opened at once, to lay the folliclea bare. One-half 
of both jawB thus served to supply the grafts, while the other 
was kepi for a standard of comparison. The ioga on which the 
grafia were applied were usually adults, but aometimes of the 
aame age and bearing as those that supplied them. The germs 
were rapidly isolated from the dental gutters, and introduced at 
once. In some instancea Ibey were dipped for a few minutes in 
the blood's serum of the sacrifit'ed naimal, which was kept by 
the bath (bain-marie) at a temperature of from 30° to 35° C. 
They were jncroduoed under tbe ahin of the nape of the neck, 
the top of the head, and the dorsal and lumbar regiona. In 36 
cases the process of application consisted of a simple incision and 
the introduction of the graft 2 or 3 centimeters from the open- 
ing, which was closed by two antural stitches. In the other 53 
eases a special trocar of an interior diameter of 7 millimeters was 
used, which allowed a swifter and surer transplantation, but it 
did not appear to eierl an appreciable influence on the results. 

" Ten grafts wt're made from newly-born dogs on adult guinea^ 
pigs, divided as follows; Whole follicles, 6; isolated enamel- 
orKans,3; bulb alone, 1. The results were all negative — caused 
by resorption and suppuration— corroborating M. Bert's experi- 
ences in grafts between animals of diffiirent Koological orders. 

"Tho 78 other grafts were made on newly-born, young, and 
adult dogs, and were maiotained from 13 to 54 days. 'The 25 
grafts that remained 54 days rcsorbcd themselves. The experi- 
ments in detail were as followa : 1. Isolated whole follicles, 28. 
2, FolllcleH with a portion of the maxillaij bone, 5, 3. IsaUtad 
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This appears to prove that Dr. Hunter waa i^— 
when he said that teeth "are capable of uniting witi 

bulbs, 10. i. Bulbs with a cap of mdimentary dentiae, 7. 6. 
iBokted cape of dentine, 4. B. Isoklcd enamel -orpms, with a, 
shred of buccal mucous membrane, 19. 7. Enamel^rgnna. Willi 
a cap of dentine adhering, 1. The results were: Of the first, 7 
kept alive and grev steiuiil^, except in one iascance, io which ft 
distorbed nutrition brooght on tlio formation of globular; den- 
tine and irregular Htacka of enamel priams. The second gave S 
suppurations and 2 roaorptions, again coTrobontting Maim. Berf e 
experiments. The third gave 3 positive results, in two uf whicll 
ft newcapof dentine was produced, quite regular, but globulous 
and somewhat altered in its nntritim. The other was without 
enamel. In the fourlh experiment the bulbs conld not be found j 
the; underwent resorption. When compared with the preced- 
ing experiment, this result is astonisliing ; but it should be un- 
derstood that these grafts were maintained from 43 to Bi dajB. 
Of the fifth a single one kept alive, bat nithont showing anj 
growth. It remained stationary 43 days. The sixth invariably 
ended in resorption, notwithstanding wc were careful to graft 
the shred ot mucous membrane, which supplies the organ with 
nutritive vessels. Tills result is not surprising when the exces- 
sive frailty of this tissue and its lack of vascularity are consid- 
ered. Some of the negative grafts were either reduced in siae, 
bang evidently in process of resorption, or underwent the oily 
transformation. Others caused sl>scesseB, and were eliminated, 
" Coneiua'ong. — 1, The grafts gave favorable results only ba- 
tween animals of the same loological order. 3. The isolated 
whole follicles and bulbs may live and develop tbemselvee. 8, 
The transplanting of more or less voluminous portions of jam 
with the follicles failed through suppuration or resorption, i. 
The grafts of the enBmel.orgun, isolated, seem invariably given 
np to resorption. 5. Under certain circumstances the grosvth Is 
regular, with no other difference from that in the normal state 
than a noticeable slowness in the phenomena of evolution. S. 
Under other circumstiinceB there is trouble in the formation of 
the dentine and enamel, the study of which, liowevar, may be ap- 
plied to the elucidation of the phenomena, still so dark, ot tooth 
development. 7. The experiments are an acquisition to the lit- 
eratnre of and may be compared with other surgical grafts."* 
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hiy part of a living body." Mr. Bell thus concladeB 
a note on the above ease of trauaplanting : 

" The experiment has an interest attached to it far 
more important than its having given rise to the tem- 
porary adoption of an objectionable operation. In the 
result of this experiment may be found an interesting 
collateral argument in favor of the organized atrneture 
of the teeth, and their actual living connection with 
the body. The vessels of the tooth, we are told, were 
well injected, and the asternal surface adhered every- 
where to the comb by vessels. To what purpose are 
theae vessels formed, what object can be possibly ful- 
filled by the existence of a vascular pulp in the internal 
cavity, and a vascular periosteum covering the external 
surface — so obviously vascular that it was well injected 
from the vessels of a cock's comb, into which it had 
been transplanted — nnless theyare intended to nourish 
the bony substance of which the tooth consists, and to 
form the medium of its connectiou with the general 
system ?" 

Prof. Richard Owen says (" Odontography," vol i, 
p. 470) ; 

" The saving of material is the least of the benefits 
gained by this tnbnlar structure of Uie dentine. The 
vitality of the tissue, which Hunter recognized so 
forcibly, but which, being equally convinced of the 
non- vascularity of the tissue, he was unable to explain 
— 'willing rather to enunciate an apparent paradox or 
be taunted with dilemma, than yield one iota of either 
of his convictions'* — is explicable by the possible and 

*Prof. Owen quotes from Bell'a "notes" i 
Teeth." 
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higblj probable fact of a circulnttoQ of the colorless 
plasma of the blood through the dentinal tubes. That 
some elementary prolongations of nerve may also be 
continued into these tubes, who can confidently deny ?" 

As Prot Owen says the " t«eth are always most 
intimately related to the food and habits of the ani- 
mal," it would be interesting and perhaps useful to 
ascertain what effect sugar and other unusual articles 
of diet would have on horses' teeth. In the interest 
of science, experiments appear to bo in order. In this 
connection the following paragraph, a part of which 
may be found iu ProC William Youatt's work, " The 
Horse " (p. 135), the remainder in " The Veterinarian," 
is iuteresting : 

"Surgeon Black, of the Fourteenth Dragoons, says 
that sugar was tried as an article of food during the 
Peninsular War. Ten horses were selected, each ol 
which got eight pounds a day. They took it very 
readily, and tbeir coats became fine, smooth, and 
glossy. They got no com, and only seven jiounds of 
hay instead of twelve, the ordinary allowance. The 
sugar supplied the place of corn so well, that it would 
probably have been given abroad ; bnt peace came, and 
with it com. The horses returned to their usual diet, 
but several of them became crib-biters. The experi- 
ment was made at the Brighton depflt, during a period 
of three months. To prevent the sugar from being 
used for other purposes, it was scented with assafetida, 
but the latter did not produce any apparent effect on 
the horses." 
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TOOTH-GEaMS (ODOSTOQENT). 

Periods at which the Germs are visible in the Fetns. — Dentine 
and EEamel Oerma. — A Ceineiit Oerm in the FoaL — The 
Horse's Upper Grinders said to be developed from Five 
Gonna, tko Lower from Four. —Similar development ol tlie 
Human Teeth.— Monsieur Msgitcif s RusearcheB. 

PuRKOWS in what is subsequently transformed into 
jawbones, in wliicli tooth-germs are, as it were, planted, 
are Nature's first visible preparation for the, develop- 
ment of the teeth. According to Prof. Wiliiam You- 
att, the germs of the temporary teeth are visible seven 
or eight months before the foal is bom. Three months 
hefore its birth the germs of the permanent teeth are 
also visible, a distinct partition separating them from 
the temporary. At this time, according to Veterinary 
Dentist C. D. Honae, the capsules or bags (also called 
follicles, saca, &c.), containing the tooth-pnlps* of the 

* The pulp In the cavity o( a fuU-grotiin tooth is a. delicate 
mass of connective tiEsue, contnlning boLb blood- vessels and 
nerves. Its estemaJ layer consists ol large nucleated cells, the 
odontoblasts, provided with long brancliing prucesaeB which line 
the dental canals. Boll thinks the nerves' delicate terminal 
fibrils accompany the proocases into the canals. — Woodieard. 

For development of elephant tooth.^erms aee Appendix. 
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future temporary teeth are about the size of small n 
They will bear some pressure between the fingers, the 
indentions spriuging back hke those of an India rub- 
ber ball. 

The aatnre of tooth-germs and the development of 
teeth have been stndied with some dUigence by scien- 
tific men — Dr. John Hunter, it ia said, making the first 
important discoveries in connection with the science. 
The discussion of tiiis interesting and, to students, 
useful subject is left to these men. There is some 
conflict in their views, but it should be remembered 
that the extracts reflect the opinions of men from 
Hnnter'a time (over a century ago), to 1876, The de- 
velopment of tooth-germs being the same in principle 
(though difEerent in detail) in all mammals, the matter 
which follows (as has been said of that iji the *' Intro- 
duction"), is as applicable to the horse as to man. 

In the Introduction to his "Odontography" (L 
don, 1844), Prof. Kicbard Owen says: 



"In the development of a tooth a matrix of ec|m 
complexity was flrst recognized to be concerned 1 
John Hunter, the several parts of this matrix beiu 
first distinctly indicated in the 'Natural History f 
the Human Teeth.' * * * Hunter has been g 
erally regarded by physiologists as being the aathor d 
the theory that the pulp stood to the tooth-bo 
relation of a, gland to ite secretion ; that the formatii 
Tirtne of the pulp resided in its surface ; that the del 

' tine was deposited upon and by the formative or si 
tive surface in successive layers, and that the pul 

I exhausted, as it were, by its secretive activity, dim 
i in size as the formation of the tooth prooeedflj 
ncept in certain species, in which it was persiste 
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and maintained an equable secretion of the dentine 
througliout the lifetime of the animal. Tbia idea of 
the pulp's functiou haa predominated in the minds of 
most subsequent writers on the development of the 
teeth. # * * * 

" Three formative organs are developed for the three 
principal or normal deutal tissues, the ' dentinal-pulp,' 
or pulp proper, for the deutitie, the 'capsule' for the 
cement, and the 'enamel-pulp' for the enamel. The 
esaential fundamental structure of each formative 
organ is cellular, hut the cells differ in each organ, 
and derive their specific characters from the properties 
and metamorphoses of their nnclena, upon which the 
specific microscopical characters of the resulting calci- 
fied Bubatancea depend. 

" In the cells of the dentinaJ-puIp the nucleas fills 
the parent cell with a progeny of nucleoli before the 
work of calcification begins. In the enamel-pulp the 
nucleus of the cell disappears, like the cytoblast of the 
embryo plant in the formation of most vegetable tis- 
sues. In the cells of the capsale the nucleus neither 
perishes nor propagates, but retains its individuality, 
and gives origin to the most characteristic feature of 
the cement, viz., the radiated cella. 

" The primordial material of each constituent of the 
tooth-matrix is derived from the blood, and special 
arrangements of the blood-vessela preexist to the devel- 
opment and growth of the constituent substances. A 
pencil of capillaries is directed to a particular spot in 
the primitive dentjparous groove, and terminates there 
by a looped network, from which spot a group of nu- 
cleated cells begins to arise in the form of a papilla. 

"The primary dentinal papilla and its capsule rap- 
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idly increase b; euccessive additions of nucleated cells, 
apparently derived from material supplied by the cap- 
illary plexus at tbe b;ise. The capillaries now begin 
to penetrate the sulstance of tbe pulp itself, where 
they present a subparallel or slightly diverging pencil- 
late arrangenient, but preserve their looped and retic- 
ulate termination near the apex of the pulp. Fine 
branches of nerves accompany the capillaries, and ter- 
minate also in loops. • * • I'Jje primary cells and 
tbe capilhiry vessels and nerves are imbedded in and 
snpported by a homogeneous, minutely subgranolar, 
mucilaginous substance, the ' blastema.' * * * The 
Taaculority of tbe dentinal-pulp, and especially the 
rich network of looped capillaries that adorns the 
formative peripheral layer at the period of its func- 
tional activity, have attracted general notice, and have 
been described by Hunter and subsequent authors. By 
most this phenomenon has been regarded as evidence 
of the secreting function of the surface of the pulp, 
and the dentine as an outpouring from that vascular 
Burface which was supposed to shrink or withdraw 
from the matter excreted, * * * 

"The enarael-pulp differs from the dentinal-pnlp at 
its first formation by the more fluid state of its blas- 
tema, and by tbe fewer and more minute cells which 
it contains. The source of this fluid blastema appears 
to be the free inner vascular surface of the capsule. 
As it approaches the dentinal-pulp the blastema a&. 
quires more consistence by an increased number of its 
granules, and it contains more numerous and iarger 
cells. Many of these show a nuclear spot, others a 
nucleus and nucleolus. The spherical nucleolar cells 
in the part of the blastema further from the capsule 
are BO numerous as to form an aggregaiie mass, with a 
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email quantity of the coDdensod blastema in the 
minute mterapacBS left between the cells, which are 
pressed together into hexagonal or polygonal forma. 
* * * The field of the fiuaJ metamorpliosis of the 
cells into the molds for the reception of the solidifying 
Baits i8 confined to cbse contiguity with the surface of 
the dentinal- pulp. Here the cells increase in length, 
lose all traoe of their nncleua, and become converted 
into long and slender cylinders, usually pointed at both 
ends, and pressed by mutual contact into a prismatic 
form. These cylinders hare the property of imbibing 
the calcareous salts of the enamel from the plasmatic 
fiuid, and of compacting them in a clear and almost 
crystalline state in their interior. • * * 

"The blastema or fundamental tissue of the capsule 
is, at first, semi transparent and of a pearly or opaline 
color, bat is soon richly ornamented by the plexiform 
distribution of the blood-vessels. As the period of its 
calcification approaches, which is later than that of 
the dentinal-pulp, it becomes denser, and exhibits nu- 
merous nncleated cells. The blastema itself presents 
more evidently a fine cellular or granular structure, in 
which the calcareous salts are impacted in a compara- 
tively clear state, constituting the framework of the 
cemental tissue. The characteristic features of this 
tissue are due to the action of the proper nucleated 
cells upon the salts of the plasma diffused through the 
blastema in which those cells are imbedded, the cells 
being characterized by a single, large, granular na- 
cleuB, which almost fills the clear area of the cell itselt 
If, when the formation of the cement has begun in the 
incisor or molar of a colt, one of the detached specks 
of that substance, with the surronuding and adhering 
part of the inner surface of the capsule in which it ia 
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imbedded, be examined, the nucleated oella are seen, 
closclj aggregated around the calcified part, in coa- 
centric rowa, the cells of which are further apart as 
the rows recede from the 6eld of calcification. Those 
next the cement rest in cup-shaped cavities in the 
periphery of the calcified part, just as the first calcified 
cells of the thick cement which covers the crown of a 
complex molar are lodged io caviries on the exterior of 
the enamel. These exterior cavities of the cemeut are 
formed by ccntrifogal extension of the calcifying pro- 
cess in the blastema in which the cells are imbedded. 
The calcareous salts penetrate in a clearer and more 
compact stats the cavity of the cell, but their progress 
is arrested apparently by the nnelens, which maintaias 
an irregular area, partly occupied by the saltB in a sub- 
granular, opake condition, but chiefly concerned in 
the reception and transit of the plasmatic fluid, which 
enters and escapes by the minute tubes that are anb- 
sequently developed from the nucleolar cavity aa calci- 
fieation proceeds. 

" The radiated cells or cavities thus fonned are the 
moat common characteristic of the cement, but not the 
constant one. The layer of the capsule which sur- 
rounds the crown of the human teeth and of the 
simple teeth of qnadrumaua and carnivora, consiats 
simply of the granular blastema, without nucleated 
cells, and the radiated corpuscles are, consequently, not 
developed in the cement which resnlta from its calci- 
fication. In the thicker part of the inflected folds of 
the capsule of the complex teeth of the herbivora, 
traces of the vaacnlarity of that part of the matrix 
persistent, the blastema calcifying around certain of 
tbe capillaries, and forming the medullary canals. 
The varieties of these canals are traversed by minute 
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tubules, continued from or communicating with tho 
radiated cells. These tubules, and the more parallel 
ones which traverae the thickness of the cement in 
many mammalia, are the remains of linear series of 
the mioute granules of the blastema. * * * 

" The general form of the dental matrix and its rela- 
tion with its calcified product, bear a close analogy 
with those of the formative oi^o of hairs, bristles, and 
other productions of the epidermal system. In these 
the papilla, or pulp, ia developed from the external 
skin; in the teeth, from the mucous membrane, or 
internal skin." * • * • 

Prof. Charles S. Tomes, among dentists a recognized 
authority, differs with Messrs. Hunter and Owen as 
to the pulp's secretive office, claiming that a tooth is 
formed by a partial metamorphosis of its palp. He 
says {" Manual of Dental Anatomy, Human and Com- 
parative," pp. 104-5-6) : 

" Prior to the beginning of any calcification, there 
is always a special disposition of the soft tissues at the 
spot where a tooth is destined to be formed, and the 
name of ' tooth-germ ' is given to those portions of the 
soft tissue which are thus specially arranged. All, or 
a part only, of the soft etructores making up a tooth- 
germ become converted into the dental tissue by a 
deposition of salts of lime within their own substance, 
so that an actual conversion of at least some portions 
of the germ into tooth takes place. The tooth is not 
secreted or excreted by the germ, but an actual meta^ 
morphosis of the latter takes place. 

"The principal tissnes, namely, dentine, enamel, and 
cement, are formed from different parts of the tooth- 
germ ; hence we are accustomed to speak of the enamel- 
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germ and the dentine- germ. The existence of a b 
cial cement-germ is very doubtful, some writers a 
ing, others denying its existence. * * 

" Tooth-germa are never formed upon the s 
but are situated a little distance beneath it, lyi 
some animals at a considerable depth. Every k 
tooth-germ consists in the first instance of two j 
tions, and two only, the enamel and dentine gen 
These are derived from distinct sources, the fon 
being a special development from the epithelium c 
the mouth, the latter from the more deeply Ijing p 
of the mncoua membrane. Other things, such E 
tooth -capsule, may be subsequently and secondi 
formed. The existence of an enamel-organ in an ei 
stage 13 independent of any subsequent formation i 
enamel by its own conversion into a calcified tissue, 4 
I have shown it to Vie found in the gorms of t 
■which have no enamel; in fact, in all tooth-gem 
whatever. 

"That part of the tooth-germ destined to b 
dentine is often called the dentine papilla, 1 
acquired this name from its papilliform shape; 
a certain sense it is true that the enamel-organ is t 
epithelium of the dentine papilla. Yet, altboogh t 
absolutely nntrue, such an expression might misl^ 
by implying that the enamel organ is a secondary 6 
Telopment, whereas its appearance is contemporan* 
with, if not antecedent to, thiit of the dentine-gc 
The most general account that I am able to give o 
process is, tliat the deeper layer of the oral epitheliw 
sends down into the subjacent tissue a process, 
shape and structure of which is, in most animals, d 
tingnishable and characteristic before the dentin 
germ has taken any doSnite form. This process c 
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largea at its end, and, as seen in section, becomes 
divaricated, so that it bears some resemblance to an 
inverted letter Y ; or it might be better compared to a 
hell-jar with a handle. This coustitutes the early stage 
of an enamel-germ, while beneath it, in the mucous 
tissue, the dentine-genn assumes its papilliform sbape. 
The details of the procesa varying in different animals, 
I will at once proceed to the description of the devel- 
opment of teeth in the variouB groups." 

Prof, Tomes's views of the development of tooth- 
germs in mammals are thus summarized by himself 
("Philosophical Transactions Royal Socie^," 1875, 
part i, p. 385) ; 

"1. There is never, at any stage, an open groove 
from the bottom of which papillse rise up, 

"3, That the first recognizable change in the region 
of a forming tooth-germ is a dipping down of a procesa 
of the oral epithelium, looking, in section transverse 
to the jaw, like a deep simple tubular gland, which 
descends into the submucous tissue, and ultimately 
forms the enamel-organ. 

" 3. That subsequently to the descent of the so-called 
enamel-germ, the changes in the subjacent tissue re- 
sulting in the formation of the dentine papilla take 
place opposite to its end, and not at its surface. 

"4. That the permanent tooth-germs first appear as 
offshoots from the epithelial process concerned in the 
formation of the deciduous tooth-germ (Kolliker), the 
first permanent molar being derived from a primary 
dipping down (like a deciduous tooth), the second de- 
riving its euamel-genn from the epithelial neck of the 
first, and the third from that of the second (Legros 
and Magi tot)," 
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Again, in the Society's Transactions for 1876 (p. 265), 
ProC Tomes aaya : 

"1. It 18 desirable to abandon the tenns 'papillary,' 
'follioular,' and 'eruptive' stages, iuasmacb as tbey 
are hypothetical and arbitrary, and correspond to no 
Berial conditions verified by observation. 

"2. In all nnimiils a t-ooth-germ congista primarily 
of two structures, and only two — the dentine-genn 
and the enamel-germ. The simplest tooth-germ never 
comprises anything more. When a capsule is devel- 
oped, it is derived partly from a secondary upgrowth 
of the tissue at the base of the dentine germ, and partly 
£rom an accidental condensation of the surrounding 
connective tissne. 

" 3. The existence of an enamel-organ is quite uni- 
versal, and is in no way dependent on the presence or 
aljsence of enamel on the completed tooth, although 
the degree to which it is developed has distinct relation 
to the thickness of the future enamel. 

"4. So far as my researches go, a stellate reticulum, 
constituting a large bulk of the enamel-organ, is a 
strncture confined to the mammalia. (It is absent in 
the armadillo, and I should infer from Mr. Turner's 
description, in the narwhal also). 

"S. As laid down by Profs. Huxley and Kolliker, 
the dentine-papilla is beyond all question a dermal 
structure, the enamel-organ an epithelial or epidermio 
structure. As I believe it can be shown that the enamel 
is formed by an actual conversion of the cells of the 
enamel-organ, this makes the dentine a dermal and 
the enamel an epidermic structure, 

"6. In teleosts the new enamel-germs are formed 
directly from the oral epithelium. They are new for- 
mations, and arise quite independently of any portion 
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of the germs of the teeth which preceded tbem. In 
mammals and reptiles, and io some of the batruehia, 
new tooth-germa are developed from portions of their 



" 7. In all animals examined the phenomena are very 
nniform, A process dips in from the oral epithelium, 
often to a great depth, its end becoming transformed 
into an enamelnargan coincidentally with the formation 
of a dentine-papilla beneath it. The differences lie 
rather in such minor details as the extent to which a 
capsule is developed, and therefore no such generali- 
zation as that the teeth of fish in their development 
represent only an earlier stage of the development of 
the teeth of mammalia can be drawn." 

Monsieur A. Chanvean's theory of the development 
of tooth-germs is as follows (" Comparative Anatomy 
of the Domesticated Animals," p. 931) : 

" The teeth are developed in the interior of a cavity, 
named the dental follicle or sac, by means of the ele- 
ments of three germs, one belonging to the dentine, 
another to the enamel, and a third to the cement. The 
dental follicle is an oval cavity, with walls composed of 
two layers. The external is fibrous and complete; the 
internal, soft and gelatinous, ia allied at the bottom to 
the dentine-germ. The latter is a prominence, which 
is detached from the bottom of the follicle, and has 
the exact shape of tlie tooth. Its structure comprises, 
in the center, delicate connective tissue, provided with 
vessels and nerves, and on the surface a layer of elon- 
gated cells. At the summit of the follicle, facing the 
dentine-germ, is the enamel-germ. It is exactly ap- 
plied to the deutinal-pulp, which it invests like a cap. 
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and is composed of a small mass of mnooiis connAJ 
tive tissue, covered by a layer of cyliodrical cells, and 
joined to the buccal epithetium by the guberttacalum 
dentis.* According to Monsieur Magitot, the cement- 
organ manifestly exists in the foal The base of the 
dentine-germ has been found, bnt it disappears rapidly 
after having performed its function. 

"Development of the Denial Follicle, — On the free 
borders of the maxillae, the epithelium of the buccal 
mucous membrane forms an elongated eminence — the 
dental ridge. Below this ridge the epithelium consti- 
tutes a bud, which develops in size, and is sunk in the 
mucous membrane. This is the enamel-germ. It has 
a layer of cylindrical cells on its deep surface, and in 
its center are round cells. After a certain time it ia 
only joined to the epithelium, asalrcadysaid, bya very 
thin line of cells, the guhernacutum dfftiHs. While this 
enamel-germ grows downward, it covers, by its base, a 
connective bud which rises from the mucous derma. 
The two buds are reciprocally adapted to each other, 

* Concerning the gubernaeuluin dentia Prof. C. S. Tomea says 
("Dental Anatomy," p. 135): " Another structure, once thought 
to be important, bat now known to be a mere boodlo of dense 
fihrouH tissue, is the ' gnbemacalam.' The i)ermiinent tooth 
sacs, dorinft their growth, have become inveated by a bony shell, 
wliich IB complete, save at a point near their apices, where there 
Is a fora'inen. lliniagii this foramen passes a thin fibrous oord, 
very conspicnouH when tfie aarrounding Imna ia broken ttway, 
which is called the (fubemaculnm. from the notion entertained 
by the older analomiata that it was concomed in directing or 
effecting the eruption of the tootli. The gubernacola of the 
front pcrmaDCDlt^ioth sacs perforate the alveolus and blend with 
the gum behind the necks of the corresponding milk t«eUi, 
those of the bicuspids uniting with the periosteum of Che alveoli 
of their deoduooa predec 
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and around them the connective tiasne condenses and 
gives rise to the walla of the follicle. It will therefore 
be seen that the enamel-organ is a dependency of the 
epithelium, and the dentine-organ a production of the 
mucous derma. 

"Formation of the Dentine, Enamel, and Cement. — 
As before said, the germ of the dentine has exactly the 
form of the future tooth ; consequently the dentine 
which arises from its periphery presents the shape of 
a tooth also. The dentine and enamel are developed 
by the modification of the elements situated at the 
surface of their germa. The dentine is constituted of 
the cells of the germ, which send out ramifying and 
communicating prolongationa — the dentinal fibers — 
and by an intercellular substance, which is impreg- 
nated with calcareoua matter, and which, being molded 
around the fibers, forms canaliculi. The enamel is 
derived fram the deep cells of its germ, which are 
elongated and prism-shaped, and are calcified in be- 
coming applied to the surface of the dentine. The 
cement ia developed at the expense of the walls of the 
foUiole, according to the mode of ossification of the 
connective tisane. 

"Eruption. — Aa the dentine ia formed, the tooth 
increases in length and presses the enamel-germ up- 
ward. The latter, constantly compressed, becomes 
atrophied, and finally disappears when the tooth haa 
reached the summit of the follicle. In the same way 
the young organ pierces the dental follicle and gam 
and makes its eruption externally. 

"Such is the mode of the development of the tem- 
porary teeth, and the permanent ones are formed in the 
same manner. During the development of the germ 
of the temporary tooth, a bud is seen detaching itself 
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{rom this germ and passing backn^ird, to serve, at a 
later period, in forming the permanent tooth." 

Id another part of his work Pro£ Chaaveaii says: 

"The follicle ia which the incisor t«eth are devel- 
oped shows only two papillie. One, for the secretion 
of the dentine, is lodged in the internal cavity of the 
tootb, and is hollowed into a cup-shape at its free ex- 
tremity; the other ia contained in the external col-de- 



In describing the simplicity of the strnctare of Uie 

horse's canine teeth (tushes), Prof. Lecoq saya: 

"The disposition of the developing follicle is in har- 
mony with the simplicity of their structure. At the 
bottom there is a simple and conical papilla for the 
internal cavity; on the inner wall, a double longitu- 
dinal ridge, on which are molded the ridge and grooves 
on the inner face of the tooth," 

Pro£ William Touatt'a theory of the development 
of horses' teeth is unique. He is probably correct 
about the bones or processes being separate, and his 
claim that they are solidified by the cement is certainly 
philosophical ; but he differs from all other authorities 
about the enamel completing the formation of the 
tooth, for it ia a well-known fact that a virgin tooth 
is enveloped by cement (its protecting varnish), which 
wears off as soon as the tooth is brought into uae. He 
says {"The Horse," p. 333): 

"A delicate membranous bag, containing a jelly-like 
substance, is found in a little cell within the jawbone 
of the unborn animal. It assumes by degrees the 
shape of tlie tooth, and then the jelly begins to chi 
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to bonj matter. A hard and beantiful crystallization 
ia formed on the membrane without, and so we have 
the cutting tooth coyered by its enamel. 

"In the formation of the grinders there are origin- 
ally five membranous haga in the upper jaw and four 
iQ the lower. The jelly in them 
gives place to bony matter, 
which ia supplied by little ves- 
sels, and which ia represented 
by the darker portiona of the 
cat with central black spots. 
The crystallization of enamel 
may be traced around each of the bags, and there 
would he five distinct bonca or teeth but for the fact 
that a third aubatance is now secreted. (It ia repre- 
aented by the white spaces). It is a powerful cement, 
and through its agency the bones are united into one 
body, thua making one tooth of the five. This being 
done, another coat of enamel spreads over the sidea, 
but not the top, and the tooth is completed." 

Dr. Robley Dunglisou's theory of the development 
of the human teeth is in principle the same as Prof. 
Touatt'a theory regarding thoae of the horse. In hia 
"Medical Dictionary," article "teeth," he says: 

"The incisor and canine teeth are developed by a 
single point of ossification, the lesser molars by two, 
and the larger by four or five." 

Surgeons M. H. Bouley and P. B. Ferguson believe 
that the teeth are the combined product of the secre- 
tion of the pulp and of the membrane which lines the 
alveolar cavities. They say that the question as to 
whether the sensibility of the teeth is inlierent in the 
dental substance itself, or resides excluaively in the 
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pulp, is a pbysiological point of which 
EolutioQ remains to be given.' 

■ Of the development of teeth in the human fetm Hontdenr 
E. Magilot Mrs ("ComteB Rendiis." 1874H "SswniA Werk— 
The epitheli&l eminence and epithelial lDB(»:tion of ESlIiker 
onl; may be aoea at the edge of the jaw. The superior maxil- 
larj sod Intermsiillary bonea are not united, and tlie inferior 
maxillBrf arch coBtaios Meckel's cartilage onl;, withoat aMj 
trace of bone. The epithelial bands (eaamel-orfrans) are enucea- 
Hively formed in the order of their deeignatioti. JTinfA — Tho 
dentine bulb appears in juxlapoeiiion with the downward ex- 
tremitj of the enamel -organ. This stage occurs nearly Biraul- 
IsneouBl; for the whole eeries of teiii|)orury Follictes. Tfath — 
The wall of the follicle detaches itself from the base of the bulb 
and rises up il« sides. Fiflfenlh — Tlie epithelial band hegiBB 
its transformation into an enamel-organ. The enamel-germ of 
the first permanent molar may now t>e seen springing from the 
epithelial InSecliun. Sixteenili — The wall of the folliels is 
closed. The epithelial band is broken, and the follicle thencefor- 
ward has no connection with the surface epithelium. The epi- 
thelial liandsof the permanent teeth, wLich are derived from the 
necks of the enamel-organ of the corresponding dectdnoua teeth, 
appuar. Ss'seiilee'ith — Appearance of the cap of dentine of the 
central and lateral incisors ; also the bulb of the first permanent 
molar. EigMeentk — Appearance of the dentine caps of the first 
and second molars ; also the wall of the follicle of the perma- 
nent molar. Tii:entieth — Hight of the dentine caps of the cen- 
tral incisor, lateral incisor, and canine, .0S9; first and second 
molais, .039. Appearance of dentine or^can of permanent teeth, 
and incloBure of wall and rujiture of hand of first molar. JWjify- 
JJ/HA— Dentine caps, .07, .054. The permanent follicle walla. 
which appeared after the twenty-first week, have acquired a cer- 
tain distinctness. Taenty-eigMk — Dentine caps, ,093, .078. The 
epithelial germs of the permanent follicles begin their tninsfor- 
mstion intoenamet-organs; dentine cap first molar, .003 to .007. 
ThiTlnneeoiid—ViBnWDe caps, .113, .093. The first permanent 
molar cusps, wliich form upon the several apices of the dentine 
coalesced. rWrty-sfafA— Dentine caps, .118. .109; 
permanent molar, .004 to .039. Thirty-ninth — Dentine caps, 
.136, .118 1 permanent molar, .039 to .078. The permanent follicle 
walls close. The dentine caps appear one month after birth." 




CHAPTER II. 

THE TEMPOEAET DENTITIOS. 

Twelve Incisors and Twelve Molars. — Wliy the TnciBore are 
called " Nippers.'-— Tbe Treatment of Foals Affects Teeth- 
ing.— Roots of M-Uk Teeth Absorbed b; the Fermaneut 
—The Tuflhes. 

The foal's temporary teeth (known also as milk or 
I dociduons teeth) itre adapted in size and number to 

Ithe capacity of the jaws and the amount and nature 
of the mastication required for its sustenance. There 
1 are only twenty-four temporary teeth fanctionally de- 
veloped. They consist of twelve incisors or nippers* 
r and twelve molars or grioders, six above and six below 
of each kind. The dental formula is expressed thus : 

Incisors, 2 — J; molars,! — 1 = 24. 

According to Veterinary Dentist C. D, House, who 
eays the care and treatment of foals will affect the 
growth of their teeth as much as they will their gen- 

• Horsemen call the incisor teeth "Nippers." The word ex- 
presses the office they perform, to wit, nipping grass, us well as 
the word "grinder" does in the case of the molars — grinding 
com. Thoy call the first pair of incisors "central nippers," or 
'■centralB," one being ou either side of the median line; the 
second pair are the " dividers," for they stand between the flmt 
and third pairs; the third pair are called the "comers," from 
th^ forming the points of the creacent-tike figure. 
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eral development, tbe foal tus no teeth at birtb, Na- 
tare proTidiDg ■ membnae-lite cover fw the iaciaon 
as well 83 the hoofi: In two cr three dsjs, faoveTer, 
tbe molars ue alt cut The iadsora an cot in pairs, 
two above and two below. The first pair pTotrade in 
from three to dght days, and attain their groirth in 
about two months The second pair are cat when tbe 
foal ia five or sis weeks old. They also attain their 
growth inaboat two months. The time of cutting the 
third pair varies. Id some foals thev appear aa earlj 
as tho sixth month ; in others as late as the ninth. 
They attain their growth in aboot three months.* 

The milk teeth are Emallcr and whiter and have 
more diatinct.necfca than the permanent Their shin* 
ing, milky-white color, M, Chauvean eays, is dne to 
the thinness or absence of the cement, their crowns 
being finely striated (not cannalar) on the anterior 
face, and their growth, nnlike the permanent teeth, 
ceasing when they begin to be nsed-f 

• M. Rottesean bs!u^b from the seventh to the tenth month 
ae the pedod of the completion of the Srst or coIi'b moath den- 
tition. Tbe dedduous inciaora liave thinner and more trencli&nt 
crowns than the permanenl. — Oufn. 

t The abanrption of the roots of the milk teeth by the per- 
manent wooJd tend to prevent the ooniitinoiiH growth of the 
former ; but tbe real cause appears to be that continuous growth 
is contrary to their nature. Ab the toota are compoaed ol 
cement (except the dentine lining the pulp caTilj-j, end u 
they are absorbed, it natarally follows that much of the cement 
Burronuding tbe crowns of tbe permanent teeth is derived from 
tbem (cement &om cement), thus lessening the drain on tbe 
permanent tooth pulps, which are all tbe better able to supply 
cement for tbe roots of Ihe permanent teeth. The scarcity of 
cement on tbe crowns of the milk teeth is probably owing to 
the fact that they bad no cement to absorb. The evil of extiact- 
Ing healthy milk teeth is obyious. 
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The incisors, which stand in an almost upright 
position, are smooth and rounded on the outer sur- 
face, but grooved on the inner. Their average length, 
including the root, is about an inch, their width 
about half an inch. The molars are about an inch 
and a quarter in length, and nearly an inch in long 
(antero-posterior) diameter. The short (transverse) 
diameter of the upper molars, which is about three- 
fourths of an iuch, exceeds that of the lower nearly a 
half. Surgeon John Hughes says that in proportion 
to their length the breadth * of the temporary teeth is 
greater than the permanent. When first cut the in- 
cisor teeth are very sharp ; the outer edges are higher 
than the inner, the slant resembling that of a chisel. 
A little wear, however, dulls the teeth, and brings the 
edges to a common level. The contrast between the 
edges of the corner incisors, however, is distinct for 
some time, the outer edge wearing off slowly. 

There is a marked contrast in the appearance of the 
incisors at the age of one year and about the close of 
the second. At the former period they look new and 
fresh, standing close together, while at the latter they 
not only look old and worn, but the development of 
the jaws has caused them to stand apart. Their nar- 
row necks are also conspicuous at two years of age. 

The incisors are shed in the order in which they are 
cut. Nature provides them as they are needed, and 
takes them away so as to cause the least inconvenience 
to the foal. During the shedding of the central inci- 
sors foals have the use of the dividers and comers. 
The permanent centrals are ready for use before the 
dividers are shed, and the permanent dividers are 

♦"Breadth is Hntep^i-pci^terior diaaietftr) ifh-cifenedp if^'tirfens- 
verse diameter."- -i2. Onen ■.>- i' « • v ^ i . / » '. ^ .' 
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ready before the corners are sbed. However, during 
the shedding periods, particularly that of tlie central 
teeth, foals exiK-rience more or less difficulty in graz- 
ing ; but if they are given a moderate quantity of soft, 
green food, their health will not be impaired, nor will 
they lose much flesh. 

The central incisors are shed when the foal is about 
two years and a half old, the dividers at three and 
a half or four, and the corners at four and a half or 
five. 

The molars, which Prof. Richard Owen says sooner 
begin to develop roots than the permanent, are shed 
with even less inconvenience to the foal than the in- 
cisors. The fourth grinder, the first permanent tooth 
cut, is ready for use before tlie first temporary molar 
is shed, and the fifth and sixth arc ready before the 
second and third are shed. The lime of shedding the 
twelve teeth varies somewhat, and the falling ofiF of 
the "caps" of the uppers will precede those of the 
lower teeth several weeks. The caps are all that is 
left of the temporary molars, their roots and perhaps 
a small part of their bodies having been absorbed by 
the permanent. In most cases fully four-fifths of 
the crowns are worn off by attrition. Thus, when 
Nature is let alone, the temporary teeth arc absorbed 
rather than shed; but when a shell is loose and in the 
way, it does no harm to remove it. The first molar is 
shed about the end of the second year, the second 
about the end of the third, and the third about the 
end of the fourth. 

Surgeon W. A. Cherry says that the shedding of the 
teeth usually occurs in the Spring. There is, he says, 
ff.snfiiricittt iBi:Qr^aJ o^ tii^ i)QcW(;jsn tjie shedding of 
t& n]tpDr'iini fojvcc.iiolgtfg iTor the new teeth in the 
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upper jaw to meet the old ones in the lower; sometimes 
the respective teeth, when the caps fall off, are not more 
than the sixteenth of an inch apart. He also says that 
as the temporary teeth wear down they become less 
and less dense. 

While, as before said, it does no harm to remove 
loose shells, the punching out of a pair of incisors, 
which is sometimes done for the purpose of deception, 
frequently causes serious injury to the permanent 
pau' (which should absorb the temporary, and fill the 
space that has become too large for it), not to mention 
the interference with grazing. The temporary teeth are 
often broken off at the neck and the sockets injured; 
this sometimes causes the permanent to grow irregu- 
larly, which in the case of the horse is a very serious 
matter, for if the permanent teeth do not meet, and are 
consequently not worn off by attrition, their growth, 
which continues throughout life, will cause trouble. 
There are cases, however, such as abnormal growths, 
accidents, &c., in which it is necessary to remove the 
temporary tooth, but the forceps only should be used. 
When the teeth have been removed for the purpose of 
deception, the object is to make it appear that they 
have been shed, and that the animal is older than it 
really is. 

Veterinary authors, as a rule, do not mention the 
temporary tushes. A few odont<?logists, however, have 
described them. Prof. Owen (" Odontography," vol. i, 
p. 580) says '^the small deciduous canine" is cut about 
the sixth month, at the time the third or corner inci- 
sors are cut. The lower tush, owing to its diminutive 
size, and its being so close to the incisor, "is shed 
almost as soon as the crown of the contiguous incisor 
is in full place, being carried out by the same move- 
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ment." Bojanns,* Prof. Owen says, first "drew the 
attuDtion of vt'li-rinary authors to it by his memoir 
'Dc Deutitius Caniiiis L'ailutiV &c. Bojunus never 
fuun<I the lower deciduous cuiiiue retained bcj'ond the 
first year. The dixridiioas eiiuiiic of ihe itppcr jaw, 
being dovelnped at a sliort distance Iiehiiid the iaciaura, 
la bai disturbed by the emption of the outer inciaor, 
but is ueverthek'sa shed in the course of the second 
year. The deciduous caniiici iipiH?ar from Oamper'sf 
observations to retaia their place lunger in the zebm 
than in tlie horse." 




D. C— deciiinonpoaninCB ; natural pIip at ahoai the seranlli month. The 
inecimcii Ik rrom 1h» cnllvution «t rtz. liicluril A. Finllt;, at New Yoi'b. 
Hu id>*o hHK an excHlk-nt r^pflciuK^n ebuwiu^ Ihc cuLliieA at birch, peeping 
ttiTDugh llio bone, as it wei-e. 

The deciduouH caninrs appear to l>o aa natural teeth as the 
incisuts, bat tliej are so small tlint t'loy iisiiany escape obser- 
vation, and am Ijcsides easily 1 :5t. Prof. Tomea truly saya 
they " are nidimeatnry." Owen, Tomes, l-'rotliomme, and 
lligot, aa well as Bojanus anl (.'ain;icr, recofrnize tliem as 
teeth, bnt Lecoq does not. The laller rotnjMires tham to " a 
smell spicala nr jnint," bnt admits that thi-y are ahed, which 
latter fact is primii facie cvid<:nco of hid error. 

»"Nov. ActaNal.Cur!u-,.iom.iU.p»rt lt,p.6B7. iSlB." 

+ " (Euvi d ae Kerro Cauip«r. I'oria, laOJ." 



CHAPTER III. 

THE PERMANENT DEIinCITION. 

Distinction between Premolars and Molars. — The Bow-like In- 
cisors. — Contrasts between the Upper and Lower Grinders, 
and the Rows formed by them. — The Incisors saved from 
Friction. — Horsss* Teeth compared with those of other An- 
imals. — Measurements. — Time's Changes. — Growth during 
Life. 

The Permanent Teeth, owing to their increased size 
and number, are as well adapted to the needs of the 
horse as the temporary are to the foal. In the males 
forty teeth are functionally developed ;* in the females 
thirty-six, the latter, as a rule, having no canine teeth. 
However, their rudiments exist in the jaws, and some- 
times, especially in old age, protrude. Of the forty 
teeth in the male horse there are twelve incisors, four 
canines or tushes (also called cannon or bridle teeth), 
twelve premolars,!' and twelve molars. The dental 
formula is expressed thus : 

I.,*~i; C.,i-|; P.M., 1-1; M., 1-1=40. 

* The teeth that are not functionally developed are treated of 
in the chapter entitled '• Remnant Teeth." 

f *' Premolars are teeth in front of the molars ; they usually 
differ from them by beiupf smaller and more simple in form, and 
in most animals have displaced deciduous predecessors. But 
they are not always smaller nor simpler in form (e. g., the 
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The incisors and premolars absorb and replace the 
entire temporary dentition, except the shells or caps 
described in the preceding chapter, but the canines 
and molars are cut through the gums. 

In veterinary works, as a rule, no distinction is made 
between a premolar and a molar, the twenty-four back 
teeth being called either molars or grinders. Prof. 
0. S. Tomes says the premolars and molars "are very 
similar to one another in shape, size, and in the pat- 
tern of their grinding surface." There is a difference, 
however, between the respective teeth, and naturalists 
make a distinction. The premolars (the three first 
back teeth), which replace the temporary mjlars, are 
slightly larger than the molars (the three last back 
teeth). They have besides a backward inclination, 
while the molars incline forward ; the respective teeth 
are thus set toward one another. Both kinds are 
properly called grinders. 

The permanent teeth are cut in pairs, two in either 
jaw, the upper teeth preceding the lower from one to 
two weeks. In the cutting of the canines, however, 
the reverse is the rule, for the lower teeth precede the 
upper. About a year's time elapses between the cut- 
ting of the respective pairs of teeth ; that is, when the 
central incisors are cut, it will be about a year before 
the dividers will emerge. The rule is applicable to 
the premolars and molars also, but the case is different, 
for twenty-four of these teeth have to be cut during 

horse); nor do they always displace deciduous predecessors 
{e. g., tlioy do not all do so in the marsupials) ; so that this defi- 
nition is not absolutely precise. Still, as a matter of practice, 
it is usually easy to distinguish the premolars, and the division 
into premolars and molars is useful." — G. 8, Tomes, "Dental 
AnaJtomy" d-c, p, 258, 
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the same period of time that the twelve incisors are 
cut. A permanent tooth attains its growth in about a 
year. 

According to the best authorities, the molar and 
canine teeth are cut at the following periods: The 
first molars (in veterinary works they are called the 
fourth^ because the tliree premolars come in front of 
them) are the first permanent teeth cut. The time of 
their cutting varies, for the foal's jaws must be suifi- 
ciently developed to afford them room, notwithstand- 
ing they are usually the smallest of the six back teeth. 
They are cut about the beginning of the second year, 
and are generally ready for use by the time the foal is 
two years old. The second molars are cut at about 
the age of two years, and are therefore fully developed 
by the end of the third year. The third pairs, the last 
of the molars, and consequently the most posterior of 
all the teeth, are sometimes cut as early as the third 
year, in which case they would be developed by the end 
of the third or the beginning of the fourth year. The 
time, however, may be prolonged six months or more. 
The canine teeth (tushes) emerge at or near the be- 
ginning of the fourth year.* 

The time of the appearance of the incisors and pre- 
molars has already been indicated in the preceding 
chapter. However, the following extract from Prof. 
Owen's "Odontography" is appropriate in this place, 
as it throws further light on the subject, and to some 
extent agrees with the dates already given : 

" The first true permanent molar appears between 
the eleventh and thirteenth months. The second fol- 

* For further particulars concerning tlie tushes the reader is 
referred to the succeeding chapter. 
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lows between the fourteenth and twentieth montli& 
The crowns of tlie premolars and the lost true molar 
are now advancing in the closed sockets of reserve. 
Tlie first preniohir disphices the second,* and usually 
at the same time the very small deciduous molar, at 
from two years to two years and a half old. The first 
permanent incisor rises above the gum between two 
years and a half and three years. At the same period 
the second premolar pushes out the third deciduous 
molar. The last premolar displaces the last deciduous 
molar about the completion of the fourth year, and 
the appearance above the gum of the last true molar 
is usually anterior to this. The second incisor pushes 
out its predecessor between three and a half and four 
years. The small persistent canine or tusk, contrary 
to the usual rule, next follows, its development having 
received no check by the retention of its rudimental 
predecessor. Its appearance indicates the age of four 
years ; but it sometimes appears earlier, rarely later. 
The third incisor pushes out the deciduous one about 
the fifth year, but is seldom completely in place before 
the horse is five years and a half old. The third pre- 
molars are then usually on a level with the other 
grinders." 

On the completion of the fifth year a male foal is 
called a horse, a female or filly foal a mare. The teeth, 
however, are not all fully developed before the sixth 
year, and the roots of the grinders do not begin to 

*To prevent confusion, it should be understood that Prof. 
Owen calls the "very small deciduous molar" here referred to 
the first deciduous molar, notwithstanding it is not functionally 
developed. Hence, as it has no successor, the first premolar dis- 
places the second deciduous molar, the second premolar the third 
deciduous molar, and the third the fourth. 
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grow till about the seventh year, being, to use Prof. 
Owen'a words, "implanted in the socket by an uudi- 
Tided base." 

The incisor teeth, which will average about two 
inches and a quarter in length, are characterized by 
distinct curvatures, the outer sur- 
face, according to Surgeon John 
Hughes, farming a third of a cir- 
cle, the inner a fifth. Were a string 
drawn from the crown of one of 
these teeth to the apex of the 
root, the iigure would resemble a 
bow. The upper teeth are larger 
than the lower, and there is a dif- 
ference in size of the respective 
tfieth in both jaws, the C3ntrals 
being larger than the dividers, 
and the dividers larger than the 
comers. 

The iacisors meet edge to edge, 
being thus admirably adapted for 
the purposes of grazing, and at 
the age of sis years the bodies are mti""" -'-'"""•- 
nearly perpendicular one to tlie other. They form 
nearly semicircular figures, and, when the mouth is 
closed, present a rounded outer surface. 

"Theincisors,"BaysProf, Owen, "if found detached, 
recent or fossil, are distinguishable from those of the 
ruminants by their greater curvature, and from those 
of all other animii's liy the fold of enamel whi(?li pen- 
etrates the body of the crown, from its broad, flat sum- 
mit, like the inverted finger of a glove." 

The fold of enamel, which is commonly called the 
"mark," but which is also known as the infuadibulum. 
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cputml enamel, &c., according to Surgeon J. Hngbefl 
uieaaureraenta, penetrates the lower centraU to the 
depth of fj'om | to ^g of an inch ; the divid- 

fers from ^g to J, aud the corners from ^ to 
|. It penetratea the upper centrals from 1 
inch and ^ to 1 and J ; the dividers from 
1 and J to 1 iind J, iind the comers from ^ 
to nearly 1 inch. Prof. Yonatt says 1 
grinders have each two iufundlbula, whid 
penetrate to their roots. 

The following is Prof. A. Chauveau'a description d 
the incisor teeth ("The Comparjtivo Anatomy o 
Domesticated Animals," Fleming's trans., p. 349) : 

"The general I'orm of the incisors is that of a ti 
faced pyramid, presenting an incurvation whose c 
cavity is toward the mouth. The base of this pyt 
mid, the crown of the tooth, is flattened before t 
behind. The summit or extremity of the fang, is, o 
the contrary, depressed on both sides. The shaft a 
the pyramid presents at difierent points of its highly 
series of intermediate conformations, which are utilizfl 
as indications rif age, the continual growth of the b 
bringing each of them in succession to the IrictioBJ 
surface of the crown. 

" Examined in a young tooth, but one that has cod 
pleted ita evolution, the free portion presents theft 
lowing chiiracteri sties : An anterior face, indented |i 
a sligbt longitudinal groove, which is prolonged i 
the root ; a posterior face, rounded from side to si^ 
two borders, of which the internal is always thickl 
than the external; and, lastly, the surface of fricti(H 
The latter does not exist in a tooth that has not b 
used, but in its stead are two sharp margins, ( 
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scribing a cavity named the external dental cavity, or, 
better, infundibulum. This cavity terminates by a 
conical cul-desac, which descends more or less deeply 
into the substance of the tooth. The margins are 
designated the anterior and posterior. The latter, less 
elevated than the former, is cut by one or more 
notches, which are always deepest in the comer teeth. 
It is by the wear of these margins that the surface of 
friction is formed, and in the center of which the in- 
fundibulum persists during a certain period of time. 

" The root is perforated by a single aperture, through 
which the pulp of the tooth penetrates into the inter- 
nal cavity. 

"In the composition of the incisor teeth are found 
the three fundamental substances of the dental organ. 
The dentine envelops the pulp cavity. Dentine is de- 
posited in this cavity after the complete evolution of 
the tooth to replace the atrophied pulp, the yellow tint 
of which distinguishes it from the dentine of the first 
formation. It forms on the table of the tooth the 
mark designated by Girard the dentinal star, 

" The enamel covers the dentine, not only on its free 
portion, but also on the roots; it does not extend, 
however, to their extremities. It is doubled into the 
external dental cavity, lining it throughout; and when 
the surface of friction is established, a ring of enamel 
may be seen surrounding it, and an internal ring cir- 
cumscribing the infundibulum. The first circle is 
called the encircling enamel, the second the central 
enamel In the virgin tooth the central enamel is 
continuous with the external enamel, and passes over 
the border which circumscribes the entrance to the 
infundibulum. 

" The cement is applied over the enamel like a pro- 
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tectinff varnish, but is not everywhere of the same 
thickness. On the salient portions it is extremely 
thin, and the friction caused by the food, the lips, and 
the tongue stjon wears it away altogether. It is more 
abundant in depressed situations, as in the longitudi- 
na> groove on the anterior fnce of the tooth, and par- 
ticularly at the lK)ttom of the infundibulum. The 
quantity accumulated in this cul-de-sac is not, how- 
ever, always the same. We have seen it almost null, 
and on the other hand, we possess an incisor unworn, 
or nearly so, in "whicli the cavity is almost entirely 
obstructed by it. We are not aware that, up to the 
present time, any account has been taken of these dif- 
ferences in calculating the progress of wear; but it is 
manifest that they shorten or prolong the time re- 
quired for the effacement of the infundibulum." 

The grinder teeth, the horse's millstones, present 
various and interesting contrasts. They are sepa- 
rated from the incisors by a space that will average 
about four inches in extent, tlie sharp-pointed tushes 
(in males) only intervening. The space between the 
grinders and tushes is called the diastema (place for 
the bit). The u})per grinders, except the first and 
last, are nearly quadrangular in form. The first and 
last, which exceed tlie others about a third of an inch 
in antero-posterior (front to rear) diameter, terminate 
in obtuse angles, which are far more })ronounced on 
the inner than on the outer surface, thus affording the 
tongue fuller and freer play, without the danger of its 
being lacerated, as would be the case were the angles 
sharp. The form of the lower grinders, with the same 
exceptions in the case of the first and last, is nearly 
rectangular; their antero-posterior diameter is the 
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same as that of the upper teeth, but their transverse 
diameter is nearly a half less. 

The broad crowns of the upper teeth form what are 
called by veterinarians " tables," whereon the food is 
ground or kneaded by the nairow-crowned opposite 
grinders, the lateral movement of the lower jaw ena- 
bling the latter teeth to pass over the entire extent of 
the former. 

The crown surfaces of the upper and lower rows are 
slanting instead of level, the former slanting inward, 
the latter outward. The inclined-planes are thus in 
perfect opposition, and yet in perfect harmony, for they 
facilitate the lateral and semicircular movement of the 
lower jaw during mastication. 

The figures formed by the upper and lower rows of 
grinders, aside from the difference in their thickness, 
are very dissimilar. The upper rows are slightly con- 
cave, and converge in conformity to the narrowing of 
the jaws; the space between the sixth grinders averages 
about two inches and four-fifths, while that between 
the first is about two inches. The lower rows form 
regular but oblique lines, which also converge, like the 
sides of a hopper, in conformity to the narrowing of 
the jaws, the space between the two sixth grinders and 
the two first averaging respectively two inches and a 
half and one inch and a half. Thus, when the mouth 
is closed, the lower teeth in the region of the sixth 
grinders scarcely cover a third of the crown surface of 
the upper teeth, while those in the region of the first 
barely lap their inner edges. This apparent structural 
defect is overcome by the lateral movement of the 
lower jaw, which, owing to the fact that it increases 
in proportion to the distance from its hinge-like joint 
in the region of the temporal bone and zygomatic 
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arch,* is greater in the region of the first grinders 
than in that uf the sixth. Therefore it will be per- 
ceived tliat it is only alternately that the rows are used 
in the performance of tiie masticatory function, and 
that were the grinders in exact apposition {edge to 
edge), the lateral and semicircular movement of the 
lower jaw would bo as awkward and unnatural in the 
case uf the horae as the same movement would be in a 
human heing. 

There are still other eontrasta between the grinders. 
According to Surgeons M. H. Bopley and P. B. Fergu- 
son, the upper teeth are slightly convex, the lower 
slightly concave. Again, according to Charles D. 
House, the outer surface of the upper grinders is pro- 
vided with a coat of enamel twice as thick aa that of 
the inner, while the reverse is the cnse with the lower 
teeth. There is dt-sigu iu this provision of Nature 
(notwithstanding Mr. House says it is' inexplicable), 
for the projecting erlges receive that which they re- 
quire, to wit, strength in proportion to their hight; 
otherwise they would be easily broken off. Aa the 



■ Prof. Toaatt eaya : " The branches of the lower jaw termi- 
Dute in two prucesses, the coracoid (besk-iike), and the condj- 
loid (rounded). 'I'lie coracoid pusses under thd zytiomatic aaib, 
the temporal muscle being inserted into it and wrapped round 
it. Tlie coild,y1oid ia received into the (glenoid (ahollow) cavity 
of the temporal bone, al the base of the zy^matic arcb, and 
form* the juint on which the lower jaw moves. The joint ad- 
mits of a hinge-like motion, which ia the action of the jaw in 
iiippiiig thu berlmKo and seizing the com. The com, liowever, 
must Iw ground; bruising and chatnpingit are not aufficient for 
the purjioaeH of digesiion. It must be put into a mill. It it put 
into a mill, and as perfect a one as Imagination can conceive. 
The ponetrnction of the glenoid cavity gives the required latoral 
or grinding motion." 
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lower edges have only about half the hight of the up- 
per, they do not require more than half the quantity 
of enamel to strengthen them. Another use of this 
unequal disposition of enamel is its tendency, by its 
wear, to preserve the slant of the respective crown sur- 
faces. Further, the dentine, which fills the interspaces 
between the folds t)r ridges of enamel, being softer 
than the enamel, wears out faster, thus keeping the 
ridges sharp.* The grinders are therefore, owing to 
this "interblending of the dental tissues," their own 
whetstones as well as the horse's millstones. 

Some writers, even of the present day, deny that the 
enamel penetrates to the interior of the grinders; but 
the fact that it does was established by John Hunter 
over a century ago, and a cut of a section of a horse's 
grinder (slightly magnified) showing the enamel folds, 

* Prof. R Owen illustrates the above principle in the Intro- 
daction to his ** Odontography," papre 26. He says : " It (the 
enamel) sometimes forms only a partial investment of the crown, 
as in the molar teeth of the iguanodon, the canine teeth of the 
hog and hippopotamus, and the incisors of the Rodentia. In 
these the enamel is placed only on the front of the tooth, but is 
continued along a great part of the invested base, which is never 
contracted into one or divided into more rools, so that the char- 
acter of the crown of the tooth is maintained throughout its 
extent as regards both its shape and structure. The partial 
application of the enamel operates in maintaining a sharp edge 
upon the exposed and worn end of the tooth precisely as the 
hard steel keeps up the outer cutting edge of the chisel by being 
welded against an inner plate of softer iron." 

Prof. C. S. Tomes, speaking of the grinder teeth of the horse, 
says : " As each ridge and pillar of the tooth consists of dentine 
bordered by enamel, and the arrangement of the ridges and pil- 
lars is complex, and as, moreover, cementum fills up the inter- 
spaces, it is obvious that an efficient rough grinding surface will 
be preserved by the unequal wear of the several tissues." 
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may be found in his " Natural History of the Human 
Teeth." 

The formation of the enamel is thus described by 
Prof. Bouley and Surgeon Ferguson (** Veterinarian/' 
1844) : 

" In the grinder teeth the enamel may be said to 
resemble a little ribbon, which forms, in refolding 
many times upon itself in the interior of the tooth, a 
succession of undulating planes, and constitutes the 
hard external envelop of the cubic mass of the organ. 
An idea of this disposition may be formed on examin- 
ing a tooth which is not yet cut, but which is ready to 
be cut. Those that have been worn, present on their 
crowns, besides the undulating lines of the enamel 
envelop, a succession of reliefs, salient and sinuous, of 
the substance of the enamel, which are nothing else 
than the free borders of this folded ribbon. It is in 
the intervals of the folds of enamel that is deposited 
the ivory-colored substance (dentine), which renders 
the tooth a solid mass when it has attained its full 
growth." 

Prol Richard Owen, one of the first odontologists 
of the age, in whose numerous works descriptions of 
many kinds of teeth may be found, has paid a fair 
share of attention to the study of horses' teeth, both 
recent and fossil. His description of the grinders and 
comparisons with the teeth of other animals are too 
interesting to be omitted here, and render any apology 
for the few repetitions of facts already given unneces- 
sary. He says (" Odontography," vol. i, p. 572) : 

"The horse will yield us the first example of the 
dentition of the hoofed quadrupeds with toes in un- 
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even number, because it offers in this part of its organ- 
ization some transitional features between the dental 
characters of the typical members of the isodactyle 
and of those of tlie anisodactyle ungulata. 

" All the kinds of teeth are retained and in almost 
normal numbers in both jaws, with as little unequal 
or excessive development as in the anoplothere,* but 
the prolongation of the slender jaws carries the canines 
and incisors to some distance from the grinders, and cre- 
ates a long diastema, as in the ruminants f and tapirs. J 

* " The anoplothere was one of the earliest fonns of hoofed 
quadrupeds introduced upon the surface of this earth, and it is 
characterized by the most complete system of dentition. It not 
only possessed incisors and canines in both jaws, but they were 
so equally developed that they formed one unbroken series with 
the i)remolars and molurs, which character is now found only 
in the human species. The dental formula is : I., 3—3, 3—3 ; 
C, 1-1, 1-1 ; P. M, 4-4, 4-4 ; M., 3-3, 3-8=44. The An- 
oplothere Commune was the size of an ass, and, with the other 
species of the extinct genus, had a cloven hoof, like the Rumi- 
nants, but the division extended throupfh the metacarpus and 
metatarsus. The anoplothere was an animal of aquatic habits, 
and had a very long and strong tail, which Cuvier conjectures 
to have been used like that of the otter in swimming." — Owen. 

f " The ordinary dental formula of the Ruminantia is : I. 
(upper jaw), 0-0, (lower jaw). 3-3 ; C.,0-0, 1-1 ; P.M., 3-3, 
3-3; M., 3-3, 3-3=32. The antelopes, the sheep, and the 
ox, which are collectively designated the 'hollow-homed* rumi- 
nants, present this formula. It likewise characterizes many of 
the * solid-horned ' ruminants, or the deer tribe, the exceptions 
having canine teeth in the upper jaw in the male sex, and some- 
times also in the female, though they are always smaller in the 
latter." — Owen. 

X " The dental formula of the tapir is : I., 3-3, 3-3 ; C, 1—1, 
1-1 ; P. M., 4-3, 4-3 ; M., 3-3, 3-3=42."— 0?c^?i. 

It is noteworthy that the dentition of the tapir corresponds 
precisely in number with that of the horse, provided the latter's 
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" The upper grinder t«eth pfeeeut a mcxlificatioB of 
the complux structure mtcruiediate between the aoo- 
plotheriun and rutniimnt patterns. The crown is 
cubical, but 13 impressed on the outer surface by two 
wide und deep lungitudiaal channels. It is penetrated 
from within liy a valley, which enters obliquely from 
behind forward. Tiiia is emssed by two crescentio 
valJeys, which soon U-come ineulated, aa in the camel ;* 
liut a large internal lobe, at the end of the oblique val- 
ley, presents more of the anoplotherian proportions 
than is shown by any ruminant. It la at first distinct; 
but allliough it soon becomes confluent with the tuite- 
rior lobe in the existing sjjecies of the horse, it con- 
tinued distinct much longer, and with more of the con- 
ical or columnar form, in the primigenial horse of the 
mioccne tertiary period. 

"The grinder teeth of the horse, Cuvierf remarks. 

Remnant teeth are counted ; and. besides, the odd teefli in both 
ftnlmala appear in llie tipper jaw. Prof. T. H. Huxlo.v Bays : 
■' Du^pi^n the vullej. Increase the curvature of the (outer) wall 
and lam'iQiE (traiiaverae ridges); give the latter a more directly 
backward alopa; cauHe tlioni to develop Eccesaory ridgea and 
pillars, unii tlie upper mnlara of the tapir will pass through Iha 
Btcucturo of that of the rhinoceroa 10 that of the horse." 

""The d^nta! formula ol the camel ia: 1., 1 — 3, 1—3; M., 
0_6, 0_a=33. The autprior molars are conical. Tliey are 
separated from the posterior mnlnrs, and are Bomotimes regarded 
as e^nioea. The up[ier incisors are also conical, comprefiB^, 
srim.'whnt entred, resembling canines, and are usee] for lettriiig 
np the hard and etrong plants of the desert, on which the ani- 
iQal usually feeds."— Jmer-'w Cydopedin. 

f A Fiench naturalist. Died May 13, 1883. " He is regarded 
as the fnimdur of the science of (■omj'arative anatomy, and his 
kuowleil^te of the science was such that a bone or a small trag- 
a fossil animal enabled biro to determine the order, and 
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have a closer analogy with those of the rhinoceros* 
than might at first be supposed. The anterior cres- 
centic enamel represents the termination of the prin- 
cipal or oblique valley, which is cut off by a bridge of 
dentine analogous to that in the leptorhine rhinoceros. 
The posterior crescentic island is a further develop- 
ment of the folds in the rhinoceros' molar, but is much 
earlier insulated in the horse. 

*• In the lower jaw the same analogies may be traced. 
The teeth, on the outer side, are divided into two 
convex lobes by a median longitudmal fissure; on the 
inner side they present three principal unequal convex 
ridges, and an anterior and posterior narrower ridge. 
The crown of the grinder is penetrated from the inner 
side by deeper and more complex folds than in the 
anoplothere, and still more so than in the rhinoceros 



even genus, to which it belonged. The time of Cuvier marks 
the openinfj of a new epoch in comparative anatomy. He ap- 
plied tliis science to natural history, physiology, and to the study 
of fossils The first edition of "Lemons d'Anatomie Comparee" 
appeared al^ut the beginning of the present century, and the 
second was the last work upon which Cuvier labored. For 
more than thirty yeara he had collected an immense amount of 
facts and materials, which are partly embodied in this book. It 
is a monument of patient industry, a model in arrans^ement, and 
a mine of knowledge, of whicli all observers since have availed 
themselves." — American Cyclopedia. 

* " The esssntial characteristics of the dentition of the genus 
rhinoceros are to be found in the form and structure of the 
molar teeth. They difF»*r essentially from those of the horse by 
being implanted by distinct roots. The normal dental formula 
of the molar series is: P. M., 4-4. 4-4; M., 3-3, 3-3=28. 
There are no canines. As to the incisors, the species vary, not 
only in regard to their form and proportions, but also their ex- 
istence." — Owen. 
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and poleotliere.* The anterior valley between the nar- 
row riilge and the iirbt principal internal culumn ex- 
panda intu u aubcrescentic fold. The second is a short, 
simple fold, and termiuates opposite that which pene- 
tratcis tiie tooth from the outer side. The third inner 
fold expands in the posterior lobe of the tootb hke the 
first, and two short folds partially detuch a small ac- 
cessory lobe at the posterior part of the crown. All 
the valleys, fissures, or folds, in both the upper and the 
lower grinders, are lined by enamel, which also coatB 
the whole exterior surface of the crown. 

"The character by which horses' grinders may beat 
be diatinguislied from the teeth of other herbivora cor- 
responding with them in size, is the great length of 
the tooth before it divides into roots. This division, 
indeed, does not begin to take place until much of 
tbe crown has teen worn away. Thus, except in old 
horses, a considerable proportion of the whole of the 
tooth is implanted in the socket by an undivided base. 
This is slightly curved in the upper grinders. 

" The deciduous molars have shorter bodies than the 
permanent, and sooner begin to develop roots. They 
may be distinguished from the routed molar of a rumi- 
nant, as may also their permanent successors with 
roots, by their fonn aiidthc pattern of their grinding 
surface. The latter may be a little changed by t!ie 
partial obliteration of its enamel folds, but it gen- 
erally retains enough of its chaiiicter to show the 
distinction," 



* " TJie specieB of paleotheriom, which appear to linve accom- 
panied t1ie BDoplothereB ia the Bret introduction of hoofed qoad- 
ropeda upon this planai, were chitrsHiteriKod liy the same com- 
plete dental formiila, uamelj, fortj-four functtouHll? developed 
teeth." — OiMn, 
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Monsieur Lecoq's description of the grinder teeth, 
like the one just quoted, is a contribution to dental 
science. The repetition of facts already given is off- 
set by its additional facts, and its historical informa- 
tion is as interesting as are Prof. Owen's comparisons. 
It is as follows (" Traits de TExterieur du Cheval et des 
Principaux Animaux Domestiques'*) : 

*^It was believed for a long time that the grinders of 
Solipeds were all persistent teeth. This error, founded 
on the authority of Aristotle, was so deeply rooted that, 
although Euini, toward the end of the Sixteenth cen- 
tury, had discovered the existence of two temporary 
molars, Bourgelat did not believe it when he founded 
the French veterinary schools, and was only convinced 
when Tenon proved by specimens, in 1770, that the 
first three are deciduous. (A mistake. See p. 215.) 

" Generally considered, the grinder arcades have not 
the same disposition in both jaws. Wider apart in the 
superior one, they form a slight curve, whose convexity 
is outward. In the inferior jaw, on the contrary, the 
two arcades separate in the form of a V toward the back 
of the mouth. Instead of coming in contact' by level 
surfaces, the grinders meet by inclined-planes. In the 
lower jaw the internal border is higher than the exter- 
nal, while the reverse is the rule in the upper. This 
circumstance prevents the lateral movement of the 
lower jaw taking place without separation of the inci- 
sors, and thus saves them from friction. 

" Like the incisors, each grinder presents for study 
a free and a fixed portion. The free portion (the body), 
nearly square in the upper grinders, broader than 
thick in the lower, shows at the external surface of the 
former two longitudinal grooves, the anterior of which 
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is the deeper, both being continued on the incased 
portion. This is not the ease with the lower grinders, 
which have but one narrow and frequently indistinct 
groove. Tlie internal surface, in both jaws, presents 
only one groove, and that but littla marked. It is 
plavc'd Ijuckward in the upper teeth, and is most ap- 
l)aivnt toward the rout. The anterior and posterior 
face'i of the respective teeth, wliich are in contact with 
each other, are nearly level, but at the extremities of 
the arcades the isolated faces are converted into a nar- 
row border. 

" The grinders are separated from each other by their 
imlx?dded portion, particularly at the extremities of 
the arcade?, an arrannremont which strengthens them 
by throwing the strain put upon the terminal teeth 
toward the middle of the line. They exhibit a variety 
of roots. In the first and last, either above or below, 
there are three, while the intermediate teeth have four 
in the upper jaw, and only two in the lower. The 
root, if examined a short time after the eruption of 
the free portion, looks only like the shaft of the latter, 
without fangs,* but a wide internal cavity. The roots 
form when the teeth begin to be pushed from their 
sockets ; they cease to grow as soon as their cavities 
are lilled with new dentine, but the tooth, constantly 
growing, causes the walls inclosing it to contract; so 

■ 

that in extreme age the shaft, completely worn away, 
leaves several stumps formed by the roots. 

" The replacement of the twelve molars is not at all 
like what happens with the incisors. They grow im- 

* Fang for root is obsolete. Fang signifies crot/w— especially 
the pointL'd teeth of animals of prey and the poison-faug of ser- 
pents. Fang for both root and crown causes confusion. 
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mediately below the temporary teeth, and divide their 
two roots into four, the absorbing process continuing 
until the bodies are reduced to simple plates and fall 

In measuring the teeth in a large-sized head the 
following facts and figures were elicited: Length of 
grinder rows, 7 inches. Space between the sixth 
grinders, upper rows, measuring from the inner sur- 
faces, but not inchiding the angles, 3 inches; center of 
rows, 2\^ ; first grinders, not including the space of 
the angles, 2^^. Lower rows: Between the sixth 
grinders, 2-|; center of rows, 1{^; first grinders, 1^. 
Upper tush from first grinder, 2^ ; from third incisor, 
1-J. Lower tush from grinder, 3^; from incisor, I. 
Space between the upper tushes, 2 ; between the lower, 
1 J. Space between the upper corner incisors, measur- 
ing from center of teeth, 2; lower, 1||^; between the 
upper dividers, 1^; lower. If. Distance around semi- 
circle of upper incisors, 4^ ; around lower, 3^. 

• 

As a supplement to the above, the following extract 
is made from '^ An Essay on the Teeth" by Surgeon 
John Hughes ("Veterinarian,^* 1841, "Proceedings 
Vet. Med. Ass.," p. 22) : 

" The upper and lower grinders will measure from 
2^ to 3 inches in length. In transverse diameter the 
former exceed the latter in tlie proportion of 7 to 4. 
The aggregate measurement of the sockets of the up- 
per grinders is about 7 inches. The first tooth occu- 
pies one inch and a half of this spaco, the second 1\, 
the third 1^, the fourth 1, the fifth 1, and the sixth If 
The breadth of the corresponding lower teeth is about 
the same as that of the upper." 
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There is a difference in the structure of all the teeth, 
and an expert can tell to wliich socket each belongs. 
Thev lit their sockets accurately,* are braced all round 
by the jawlwne processes, and receive besides support 
and protection from the gums, which adhere to them 
tenaciously. and are almost as hard as cartilage. Use 
and tim?, however, work changes, the teeth all wearing 
down, the incisors in particular changing shape and 
projecting outward. At the age of twelve years the 
gums begin to slacken, causing the teeth to look 
longer. The change from the upright position of the 
incisors, and the increased space between them and 
the canines, is caused by the elongation of the jaws, 
which carries the incisors outward. The canines do 
not change their position, but they become tnere stubs. 

* " The manner of attachment of the human teeth is that 
termed *gomphosis/ I. e., an attachment comparable to the fit- 
ting of a peg into a hole. The bony sockets, however, allow of 
a considerable degree of motion, as may bo seen by examining 
the teeth in a dried skull, the fitting being in the fresh state 
completed by the interposition of the dense periosteum of the 
socket. This latter, by its elasticity, allows of a small degree 
of motion in the tootii, and so doubtless diminishes the shock 
which would be occasioned by mastication were the teeth per- 
fectly imraovable and without a yielding lining within their 
sockets." — C. S, Tomes, "Dental Anatomy" d'C , p. 23, 

John Hunter says (" Iluman Teeth ") : " The roots of tha 
teeth are fixed in the gum and alveolar processes by that species 
of articulation called gomphosis, which in some measure resem- 
bles a nail driven into a piece of wood. They are not, however, 
firmly united with the processes, for every tooth has S')me de- 
gree of motion ; and in heads which have been boiled or macer- 
ated in water, so as to destroy the periosteum and adhesion of 
the teeth, we find them so loosely connected with their sockets 
that the incisors are ready to drop out, the grinders remaining, 
as it were, hooked, from the number and shape of their roots. " 



THE HORSE AS A MILLEE. 

Notwithstanding all the>e 
changes it ie a rare thing to 
see a missing iacisor or gnndei 
But the canines, owing per- 
haps to their sharp points, not 
only wear out, but now and 
then, in old age, fall ont 

The permanent teeth agree I 
with the temporary in but few I 
respecta; they difier in many I 
respects. Their bodies 
larger and denser, and their D 
roots longer and stronger. 
The groo\ing of the incisors I 
is the reverse ; the onter sur- 
face is usually double grooved, 
the inner smooth, both being I 
slightly rounded. They are 
not so upright in position, nor 
flo sharp, are more discolored, 
and the "marks" are wider 
and deeper and wear out more 
slowly They attain their 
growth more slowly, and a 
healthy tooth continues to 
grow throughout life, This is a "='"!''"'" ="«'" " "-"•^ '■""■ 
wise provision of Nature. It compensates for enormous 
wear, the horse being his own miller, and presen^ea the 
length of the teeth. (Bouley-Fcrguson.) The growth 
offsets the wear, the wear the growth. The illustrated 
molar, owing to the loss of the opposite tooth, grew till 
it out into the opposite jaw and killed the horse. 

Profeaaor A. Cliauveau says: "The permanent 
teeth present a very remarkable characteristic, rarely 
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met with in other animals. They are thrust up from 
the alveoli during the ontiro life of the animal to re- 
place the surface worn by friction," 

The activity of the growth of the grinders is re- 
markable about the seventh year, for at this time 
their roots begin to develoji ; growth ia thus going on 
at both enJs at the same lime. 
third movement is now at lei 
apparent, for the undivided base J 
in the soclict appears to be slowly I 
pushed oat, which may partly ac- 
count for the shrinkage of the 
gums. The tenacity of the adhe- Li.-fi iipper"raoiar. 
aion of the permteum would not wholly prevent this 
movement, for it acta as a cushion, its elasticity pre- 
venting concussions. The undivided base resembles 
a post sot in the ground, esccpt that the implanted 
part is smaller than the crown. 

Up to about the sixteentii year, the growth of the 
teeth results chiefly from vitaHty transmitted through 
the medium of the pulp. After the pulp baa become 
converted into dentine, however, the tooth " draws' its 
nourishment frara the blood-vessels of the socket,"* 

Surgeon Louis Brandt (" The Age of Horses," In- 
dianola, Texas, 16C0) says of the incisors ; 

"The length of the teeth is constantly decreasing, 
and often quite regularly, so Hiat in extreme old age 
they will sometimes not exceed half an inch in length, 
while at their prime they were 2^ to 3 inches long 
Their breadth decreases nearly in proportion to the 
decrease in length." 

• See pogcs 169-70. 
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THE 



TEETH OB TUSHES. 



Practically tlBeleBS. — Different in their Nature from the other 
Teeth. — VVere tliey I'ormei'ly Weapons of Offense aud De- 
fense? — Views of Mesara, Durwlo, Hunter, Bell, Touatt.und 
Winter.— Til eir time of Cutting the most Critical Period of 
the Uurse's Life. 

The Canine Teeth (laniarii denies), compM^tiTely 
speitking, ore of little practical use; at least they are 
of little use to the modem horae. They have beeu 
mucli reduced in size during the evolution of the horse, 
and, if Mr. C. R. Darwin's theory ia connect, arc prob- 
ably "in the course of ultimate extinction." They 
distinguish the sex, it ia true, but their loss would not 
be felt on that account. The horse sometimes uses 
them in tearing hart ii-om trees, for he is by instinct 
his own (botanical) doctor, and the hark is hia medi- 
cine. The sharp points of the tushes penetrate the 
bark more readily than the incisors, and apparently 
the horse wishes to save his incisors, thus showing biff 
horsc-senao. Their nature is different from that of 
the other teeth, for the incisors and grinders grow till 
old age. This is not the case with the tushes, and, 
further, they are never in apposition (superposed), and 
consequently do not wear one another. 

The lower tnshea, as before said, are about three- 
fourths of an inch from Ihe corner incisoi's, and about 
three inclies and a half from the first grinders. The 



76 



THE CANINE TEETH. 



Space between the upper toghes and the corner inoisora 
ia double that of the h)\Fer, and tliey are cousequently 
three-fourths of an inch nearer the grinders. The dis- 
tances may vary n hiilf an inch or more. The space 
between the tushes and grinders is, as already said, 
called the diastema. 

The average hight of the tnehea when full grown ia 
about three-fourths of an inch. They reserahle tri- 
angles, having hroad bases and sharp crowns, the latter 
being reniarkable, siiys Prof. Owen, "for the folding in 
of the anterior and posterior miLrgins of enamel, which 
here includes an extremely thin layer of dentine." 
They hare a slight outward inclination, that of the 
lower teeth exceeding that of the upper. Their outer 
surface is oval, the inner (in the yonng horse) being 
deeply grooved. As age advances the inner surface 
becomes oval also, and the crowns more or less blunt. 
The root of a tush, which is longer than its body, 
has a distinct backivard curvature, rendering the ex- 
traction of these teeth almost impossible. The tushes 
have no "marks" (infundibnla), the nerve cavity ex- 
tending through nearly the entire length of the tooth. 

Monsieur Lecoq says : 

"The free portion of the tusk, slightly curved and 
■thrown outward, partienlarly in the lower jaw, presents 
two faces (internal and external), separated from one 
another by two sharp borders, which incline to the 
inner side, and meet in a point at the extremity of the 
tooth. The external face, slightly rounded, presents a 
series of fine atriie, longitudinal and parallel. The 
internal has a conical eminence in its middle, whose 
point is directed toward that of the tooth, and is sep- 
arated from each border by a deep groove. 
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"The root of the tusk, more curved than the free 
portion, bears iutomaUy a cavity analogous to that of 
tho root of the incisorsj and, like it, diminishes in size 
and finally disappears as age advances; but it is always 
relatively larger, because of the absence of the infun- 
dihuluni in the canine teeth. 

" The structure of these teeth is much simpler than 
that of the incisors, consisting, as they do, of a central 
mass of dentine, hollowed by the pulp cavity, and cov- 
ered by an external layer of enamel, on which is de- 
posited a little eemeut." 

As there is more or less mystery about the tushes, 
and as they are important factoi-s in the consideration 
of the problem of the evolution of the horse as well aa 
other animals, a few extracts from the works of well- 
known scientific men, giving their views on the sub- 
ject, will prove interesting if not instructive. 

Mr. Charles R. Darwin gives the following interest- 
ing account of tushes and their uses in certain animals, 
among them the horse {" Descent of Man," vol, ii, pp. 
245-G-7) : 

" Male quadrupeds which are furnished with tusks 
use them in various ways, as in the case of horns. 
The boar strikes laterally and upward, the musk-deer 
with serious effect downward. The walrus, though 
having a short neck and unwieldy body, 'can strike 
upward, downward, or sideways with eqnal dexterity.' , 
The Indian elephant fights, aa I was informed by the I 
late Dr. Falconer, in a different manner according to 
the position and curvature of his tusks. When they 
are directed forward and upward, he is able to fling a 
tiger to a great distance — it is said to even thirty feet; 
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when they are short and turned downward, he en- 
deavors suddenly to pin the tiger to the ground, and 
in consequence is dangerouB to the rider, who ia liable 
to be dismouut«d. 

'■ Very few mak- qiimlrnpeda possees weapons of two 
distinct kinds 8{>ecially adapted for fighting with rival 
males. The male muntjac-deer {C'ervulus), however, 
offers an exception, as be is provided with horns and 
exserted canine teeth. But one form of weapon has 
often been replaced in the course of ages by another 
form, as we may infer from wliat follows. With rumi- 
nants the development of horns generally stands in an 
inverse relation with that of even moderately well- 
developed canine teeth. Thus camels, guanacoes, 
clievrotains, and musk-deer are hornlesB, and they 
have eificient canines, these teeth being 'always of 
smaller size in the females than in the males.' Male 
deer and antelopes, on the other hand, possess horns, 
and they rarely have canine teeth, and these when 
present are always of smaUcr size, so that it is doubt- 
ful whether they are of any service in their battles. 
With Antelope Dion/ana they exist only as rudiments 
in the young male, disappearing as he grows old. 
Stallions have small canine teeth, but they do not 
appear to be used in fighting, for stallions bite with 
their incisors, and do not open their mouths widely 
like camels and guanacoes. Whenever the adult male 
possesses canines now in an inefficient state, while the 
female has either none or mere rudiments, we may 
conclude that the early male progenitor of the species 
was provided with efficient canines, which had been 
partially transferred to the females. The reduction of 
these teeth in the males seems to have followed from 
8ome change in their manner of fighting, often caused 
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(bat not in the case of the horse) by the development 
of new weapons." 

In the first vohime of the "Deacent of Man," i>ag(^ 
139, Mr. Darwin uttributea the reduction in size of the 
tusbes in horaea to their " habit of fighting with their 
inciaor teeth and hoofs," and on page 231, of the sec- 
ond volume, he continues the discussion of canines in 
differi'nt animaU as follows: 

" In the male dugong the upper incisors form ofi^eu- 
sivo weapons. In the male narwlial one of the uppiT 
teeth is developed into the well-known, spiraUy-twisteU, 
so-called horn, which is sometimes from nine to f«n 
feet long. It ig believed that the males nse these horns 
for fighting together, for ' an unbroken one can hardly 
be got, and occasionally one may be found with the 
point of another jammed into the broken place.' The 
tooth on the opposite side of the head in the male con- 
sists of a rudiment about ten inches in length, which 
is imbedded in the jaw. It is not, however, very uti- 
coinmon to find double-horned male narwhals in which 
both teeth are well developed. In the females both 
teeth are rudimentary. The male cach'alot* has a 

•"Sperm-whale or cachalot {Physeter mneroeephalvg). My 
frieDd Mr. Broderip poBseBsea a tooth, of a male Physeter, wiiTi 
the base open and uncnnt ranted, which meBBUtes nine iucliea 
and R half in length, iiina inchea in clrcmnfercncc, and weighs 
three pounds. An ioErenioiia whale-fislier haa carved the chief 
incidents of his eicitinR nod daiigeroua occupation on one side 
of this very fine tooth. Tlie other aide hears the following in- 
scription : ' The tooth of a sperm-whale, that was oaujrht bj the 
ship Adam's crow, off Albemarle Point, atid made 100 hblfi, of oil, 
in the year 181".' Below the itiscriplion are two eicellent 
figures of the cachalot, one spoiitinff. the other dead and marked 
for flensing."— OuwH't "OdoHtograpIt,y," Vol. I, pp 36S-i. 
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larger head than the female, and it no doubt aids these 
animals in theii- u(|U»tic battles. Lastly, the adnlt 
male oruithorhyn'chQH is provided with a remarkable 
apparatus, nameljj a spur on the foreleg, closely re- 
sembling the poison fang of a venomous snake. Its 
use is not Uuowd, hnt we may suspect it serves aa a 
weapon of offense. It is represented by a mere rudi- 
ment in the female,"* 

The foregoing extracts would not be complete with- 
ont giving the views of this great disciple of evolution 
concerning the same teeth in man. He says (" Descent 
of Man." vol. i, p. 198): 

" We have thus far endeavored rudely to trace the 
genealogy of the vertebrata by the aid of their mutual 
atBuities. We will now look ta man as he exists, and 
we shall, I think, be able partially to restore during 
successive periods, but not in due order of time, the 
structure of our early progen it-ore. This can be effected 
by means of the nidiments which man still retains, by 
the ehanicters which occasionally make their appear- 
ance in him through i-everaion,! and by the aid of the 
principles of morphology and embryology.! The early 

*'For fiiRher iDrormation conccnimg this strange aillinal Bee 
the " Vocsbniary." 

f "The occaeiooal appearance at tLe present da^ of canine 
teeth which iirnject above the oihera, with traces of a diastema 
or open space for the reception of the opposite canioefi, is in all 
probability a case of reversion to a former state, when the pro- 
genitors of man were provided wiLh these weapons." — "Seieent 
o/Man.- Vol. 11. p. 309. 

t " The human em'bryo resemlilea in varioua poiata of atnic- 
tare certain low forms when adult. For Instance, the heart at 
first eTists as a simple pnlsatin^ vessel ; the excreta are voided 
through H cloacal passage, and the os coccyx projects like a true 
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progenitors of man were no doubt once coTered with 
hair, both sexes having beardB. Their ears were 
{winted and ciipabb of movemeot, and their bodies 
were provided with a tail, having the proper muscles. 
Their limbs and bodies were also acted on by muscles 
which now only occasionally reappear, but are normally 
present in the quadrumana. The great artery and 



tail, 'eitending considBrabl; beyond the radimentaiy legs.' 
The great-toe, as Prof. Owen remarks, 'which fonns tbo ful- 
crum when BUinding or walliing, is pcrliape the most character- 
istic peculiftriiy in tho huraun alractore ^ but iu un finbrjo 
about an inch in length, Prof. Wjman found that the great-toe 
was ehorter than the others, and instead of beint; parallel to 
them, ' projected at an angle from the aide of the foot, thoa wr- 
reaponding with the permanent condition of thia part in the 
qundrumana.' * • • When the (ixtreraitiea are developed, 
' tlie feet of lizarda and mammals, the winge and feet of birds, 
no leas than the handa and feet of man, all ariae Trora the Bame 
fundamental form,' (Von BaerJ,"— "iJeweiti of Man," Vol, I, pp. 
14-IG. 

" Each human individaal is developed from an egg, and this 
egg ia a aimple cell, like ttiut of atij animal or plant. The em- 
bryo, in the earLy Blasres of development, ia not at all different 
from ttiose of other animals. At a certain period it has essen- 
tially the anatomical structure of a lancelct (the lowest verta- 
brate), later of a flah, and iu subsequent stages those of am- 
phibian and mammal forms. In the further ovolutinn uf these 
mammal forms, those first appear which stand lowest in the 
series, namely, forms allied to beaked animals (omithorbyn- 
cbus) ; then those allied to pouclied animals (marsupials), which. 
are followed by forms most resembling apes, till at last the 
peculiar human form is produced as the final result. Every one 
knows that the butterfly proceeds from a pupa, the pupa from a 
caterpillar, to wlifch it liears no resemblance, and again the cnt- 
erpillur from the egg of the butterfly. But few. escept ihose o( 
the medical profession, are aware that man, in the course of hia 
individaal evolution, passes through a seriva of tianaformatioaa 
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nerve of the hnmerus ran through a siipra-condyloid 
fora'tnen. At this or some earlier period the intestine 
gave forth a much larger diverticulum or caecum than 
that now existing. The foot, judgmg from the con- 
dition of the great-toe in the fetus, Wiis then prehen- 
sile, and our early progenitors were no doubt arboreal 
in their habits, frequenting some warm, forest-clad 
land. The mules were provided with great canine 
teeth, which served them as formidable weapons."* 



no lees aetoniHliing and remarkable than the well known inetft- 
morphoaa of the butterfly. • • • An eiamiuation of the 
human emliryo in tlia third ar fourth nepk of tIB evolatioti 
shows it to be altogetlier diffi'n'nt from the fully developed 
man, and that it exactly corresponda to the undeveloped em- 
bryo-form preaenteU by the ape, Ihe dog-, the rahhit, the horse, 
and other mammals, at the same' stage of their ontog'eny (germ 
history], which may Iw demonstrated by placing the respective 
embryoft side by side. At this stage it is a bean-aliaiK^d body of 
very simple etractare, with a tail behind, and two pairs of pad- 
dles, rcsprahling the fins of fish, anil totally disBimilor at the 
Bides to the limbs of man and other niammula. Nearly the 
whole of the front Imlf of the body i:oDEiBte of a ehapelesa head, 
without a fate, on the sides of which are seen gill-fiBsareB and 
ffillarches, as in fishes. • • * The human embryo passes 
throDgh a stage in which it possesses no hend, no brain, nn 
skull ; in which the trunk is atill entirely timple and undivided 
into head, neck, breast, and alxiomen. and in which there is no 
trace of arms or leKB." — ErnU SeinrkA Saeekel, "TheErol'ilion 
of Man," Vvi. I, pp. 3, IS, £53. 

* Mr. Darwin continnes : " At a much earlier time Che utems 
wafl donble ; the excreta were voided through a cloaca, and the 
eye was protected by a third eyelid or nictitating membrane. 
At a still earlier period the progenitota of man must have been 
aquatic in their habits, for morphology plainly leUs us that our 
InnRB oonMSt of a modified swim-bladder, which once served ae 
& float. The clefts on the neck in the embryo of man show 
where the branchiffi once Misted," &ic.,&c. 
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Again, on page 138 of tbe siime volume, Mr. Danna 
aays: 

"The early progenitors of man were, as previously 

stated, probably furnished with great canine teeth ; but 
as they gradually acquired the habit of using atones, 
clubs, or other weapons for fighting with their enemies, 
they would have used their jawa and teeth less and 
less. In this case the jaws and the teeth would have 
become reduced in size, as we raay feel sure from nu- 
merous analogous cases." "^ 

Dr. John Hunter, writiag nearly one hundred years 
before Mr. Darwin's time, saya (" The Human Teeth," 
p. 29): 

" The use of the cuspidati would seem to be to lay 
hold of substances, perhaps even jiving animals. They 
are not formed for diriding, as the incisors are, nor 
are they fit for grinding. We may trace in these teeth 
a Bimiltirityin shape, situation, and use, from the most 
imperfectly carnivorous animal — which we believe to 
be the human species — to the most perfectly carnivo- 
rous, namely, the lion." 

The editor of Dr. Hunter's work, Mr. Thomas Bell, 
F.E.S., comments as follows on the above extract: 

"That our conclusions ns to the functions of an 
organ as it exists in man. when drawn exclusively from 
analogous structures in the lower animals, will fre- 

■ " The jaws, tngetlier with tlieir mnscleB, would then have 
become reduced through diHUSe, as wnuld the teeth, throoRh the 
well iinderHtood principles of correlntion and tlia economy nt 
growth ; for we everywhero eee that pnrtH which are no longyr 
ervke aie reduced in Mae." — ■'Deaefni of Mtiii." 
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quently provu erroneous, is atrikingly shown in these 
observations on the use of the caspidaliis. The simple 
and obvious use of liiia tooth, in the hitman specieB, is 
to tear such portions of food as are too hard or tough 
to be divided by the inciaors ; and we frequently find 
it far more developed in animals whioh are known to 
Iw exclusively frugivorous. Not only is its etruotare 
wholly unudapted for snch an object; aa that aasigoed 
to it in the textr but there is no analogous or other 
ground for supposing that man was originally con- 
fitrnctfd for tlic pursuit and capture of living prey. 
His natumliy erect position and the structure of the 
mouth would render this impossible by the means iii- 
fcrred by Hunter ; and the possession of so perfect an 
instrument as the hand obviates the necessity of hia 
ever employing any other organ for the purpose of 
seizing or holding food of whatever description." 

Prof. William Youatt says (•' The Horse," p. 236) : 

"At the age now under consideration (the fourth 
year) the tnshea are almost peculiar to the horse, and 
castration does not appear to prevent or retard their 
development. All mures, however, have the germs of 
them in the chambers of the jaws, and they appear 
externally in the majority of old mares. Their use ia 
not evident. Perhaps in the wild state of the horse 
they are weapons of offense, and he is enabled by 
them to more firmly seize and more deeply wound his 
enemy." * 

• Prof. C. S. Tomes saya ; " In the domestk rncee the tiiafcB ol 
hoars are much smaller than in the wild animal, and it is s curi- 
OUH fact that in dnmeatic races which have become wild, the 
tqska iDcrnaae in si/e at tlie fmme time tlint thu bristli>s l»e«)me 
I pronounced. Mr. Darwin snggGiBls that the renewed 
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Surgeon J. H. Winter, the author of a wort entitled 
"On the Horae," saye: 

'' It ia difficult to assign their use. Their poBition 
precludes the posaibilifcy of their heing used as weapons 
of offense or defense. They may be viewed as a link 
of uniformity so eomraonly traced in the animated 
world." 

Prof. William Percivall saya that the catting of the 
tuskea causes the constitution more derangement than 
all the other teeth, and Prof Youatt and other high 
authorities entertain similar views. The present chap- 
ter, therefore, is a proper one in which to discuss " the 
efEectfl of dentition on the system generally." The 
discussion of the subject is left to well-known men. 
Messrs. Youatt and Percivall were many years ago the 
editors of "The Veterinarian," but their books are 
probably the best monuments to their memory. Prof. 
William Williams is the' President of the Edinburgh 
Veterinary College. Prof. Youatt saya (" The Horse," 
p. 330) L 

" This is the proper place to speak of the effect of 
dentition on the system generally. Horsemen in gen- 
eral think too lightly of it, and they scarcely dream of 
the animal suffering to any considerable degree, or 

gTowtli of the teeth may perlinps be Accounted for on the prin- 
ciple of corrLlation of growth, eitemal Bsenciea acting on the 
Bkin, and bo indirectly influencing the teeth." 
A Btrictly analogous resnit might or might not follow in the 
of the horse. If ho, the tuahea would probably be used as 
neapons of oSenae and defense. It ib reasonable to Huppoae that 
tliey were bo used by the early progenltora of the horsp, whose 
large tnahes are described in the Hucceeding chapter by Prof 
Maroh. 
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abaolnte illness being produced. Yet lie who hoe to 
do with young horsed will 'occasionally diaoover a con- 
siderable degree of fohrile affection whieh he can refer 
to this cause ulouc. Fever, cough, catarrhal and cuta- 
neous affections, iliseasea of the eyes, diarrhea, dysen- 
tery, loss of apiietitc, and getieral derangement will 
frequently be traced to irritation from teething. It is 
a rule scarcely udmittiog of the slightest deviation, 
that, when young liorses are laboring ander febrile 
affection, the mouth should be examined, and if the 
tushes are prominent and pushing against the gums, a 
crucial incision sbould be made over them."* 

Prof. Percivall aaya (" Hippopathotogy," vol. ii, p. 
225) : 

" There ivas a time when I treated the subject of 
dentition bo lightly as to think that horses never suf- 
fered from such a cause. Experience, however, has 
altered my opinion. I now frequently discover yonng 
horses with disorders or febrile irritations the produc- 
tion of which I hesitate not to ascribe to teething. 
Many years ago I was consulted concerning a horse 
which had fed sparingly for a fortnight and lost rap- 
idly in condition. His owner, a veterinary surgeon, 
was apprehensive aljout his life. Another surgeon was 
of opinion that the ' cndding' arose from preternatural 



• Prof. TouBtt'B real Benlimenta an' doulitlcss here espreaaed, 
but, U)ir()icuilBte]y for his conBiatencv. on pa^e 227 of tbe Bsma 
work, ia Bpfcakino; of the derangement caused by teething In 
cUildron and dogs, lie says ; " Tbe lioree appears to teel little 
Inconvenience. Tbe gume and palalo are opcasioiiBlly eome- 
wbat Iiol and Ewollen. bat the sli^hteet scarification will remove 
Ibia." Perhaps Prof. Yoiiatt. like Pril. Peiciva'A, changed his 
opinion late in life, and ut^glucted tu remove the blemish fmm 
Ida book. 
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WHAT C3HAN0BD PBOF. PEBCIVALL'S MIND. 8'?^ 

bluntness of the molar teetli, which were filed. It 
was after this that I saw the horse, and I must confesa 
I wiii lit Arst quit« as much at a loss to offer a satiafac- 
torj interpretation of the caae as others had been. 
While meditating, liowever, after my inspection of the 
horse, on the apparently extraordinary nature of the | 
case, it struck me that I had not seen the tushes. I t 
went back into the stable and discovered two little I 
tumors, red and hard, in the situation of the inferior | 
tusks, which, when pressed, gave the animal insnfier- 
ahle pain. I instantly took out my pocket-knife and I 
made crncial iocisiona tlirough tlicm both, from which j 
moment the horse recovered his appetite, aod by de- ] 
grees his wonted condition. Tliia ease was the turn- I 
ing point in my practice, and caused me to look more ] 
closely into dentition. 

"The cutting of the tashea, which may be likened I 
to the eye-teeth of children, costs the constitution \ 
more derangement than all the other teeth pat to- 
gether; on which account, no doubt, it is that the 
period from the fourth to the fifth year proves so crit- 
ical to the horse. Any disease, pulmonary in particu- 
lar, setting in at this period, is doubly dangerous. In | 
fact, teething is one cause of the fatality among yonng 
horses at thia period. 

" D'Arboval telia us to observe how the vital energy 
becomes augmented about the head, and upon the 
mucous surfaces in particular. He saya: 'A local 
fever originates in the alveolar cavities. The gums 
becomestretchedfrom the pressure of the teeth against 
them. They dilate, sometimes split, and are red, hot, 
and painful. The roots compress the dental nervea | 
and irritate the periosteal linings of the alveolar cavi- 
tiea. These causes will enable us to esplaiu many 
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morbid phenomena in horses about this, the most crit- 
ical period of tiieir livos.' 

"When young horses are bronght to me now for 
treatment," continues Prof. Percivall, "I invariably 
examine the teetli. Should the tusks be pushing 
against the gnms, I let them through by incisiona 
over their summits, and I extract any of the tempo- 
rary teeth that appear to be obstructing the growth of 
the permanent. In this way I foi?! assured I have seen 
catarrhal and bronchial iufiammations abated, coughs 
relieved, lymphatic and other glandular tumors about 
the head reduced, cutaneous ernptiona got rid of, de- 
ranged bowels and urinary organs restored, appetite 
returned, and lost condition repaired, 

" I am quite sure too little attention has been paid 
to the teeth in the treatment of young horses, and I 
would counsel those who have such charges by no 
means to disregard this remark, trifling as it may 
appear. The pathognomonic symptoms calling our 
attention, whether in young or old horses, if not to 
the teeth themselves, to the mouth in general, are 
large discharges of saliva from the mouth, with occa- 
sional slobbering ; cudding of the food ; difficulty of 
mastication or deglutition, or both, and stench of buc- 
cal secretion, perhaps of the breath as well." 

Prot Percivall continues the discussion of the sub- 
ject of dentition and its effect on the health of the 
horse, dwelling more particularly on the disorder 
known as iampa". He says: 

"There is connected with dentition another pecu- 
liarity in the horse which we must not allow to pass 
nunoticed. Although the period of teething, properly 
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speaking, may Ije aaiii to terminate at the fifth year, 
yet wo must recollect it has been satisfactorily demon- 
strated that there is a process of growth going on in 
the tfieth throughout the remainder of life ; so that, in 
fact, at no period may the animal be said to be free 
from the influence of dentition. This accounts for 
lampaa occurring in old as well as young horses, and 
furnishes ray minJ with strong proof that the tumidity 
of the bars of the mouth is dependent on operations 
going on in the teetli, and on that cause alone. 

" What we nowadays understand by larapas is an 
unnatural prominence or tumidity of the cartilaginous 
bars forming the roof of the mouth. Naturally, the 
bars are pale-colored, whoreas in a mouth affected with 
lampaa tliey become red and tumid, losing their cir- 
cumflecture, and swelling to a level with the crowns of 
the incisor teeth, and in some cases even beyond them. 
This apparent augmentation of substance is ascrihable 
to congestion of blood-vessels, but not to that alone. 
I believe that in many cases there will he found to be 
some serous and albuminous infiltration into the cel- 
lular membrane attaching the bars to the hard palate, 
and that this will account for the length of time the 
swelling sometimes continues, as well as for the little 
relief, in regard to their diminution, which in such 
cases attends lancing of the gums. 

"Although in young horses it is, I believe, admitted 
that lampas is caused by the entting of the teeth, yet 
in old horses there are those who ascribe its produc- 
tion to other causes, and imagine it has a great deal to 
do with a horse's health, or rather with his feeding. 
That lampas may in some cases be the cause of tender- 
ness in mastication, I do not deny; hnt, at the same 
time, I think I may safely aiiirm that in nine cases out 
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of ten the cause uf losa of appetite wil) be fonnd else- 
where. The rL-asoti why lampaa uppeurs in aged horses 
is, in my opinion, as before stated, oa account of the 
continuance of the process of growth In the teeth 
throughout life, with the nature and laws of which we 
are, in our present state of knowledge, too little ac- 
quainted to pretend tu say why it should exist iu one 
horse and nut in another, or why it should only at 
times appear in the same horse. 

" Is lampas a disease ? The complaints which daily 
reach our ears persuade us it is. Every groom having 
an untliriviug horse, or one that does not feed, is sure 
to search for lampas. If he hods it, in his mind the 
cause of lack of thrift is di-teetcd, and the remedy 
obvious — biirniug. Many a horse has been subjected 
to this torturing operation, and has thereby got added 
to his other ailments a foul, sloughy, carious sore on 
the roof of his mouth. 

"Supposing that lampas be owing to the teeth, do 
not the teeth require removal, and not the bars of the 
mouth? In cutting or burning away lampas we mis- 
take the effect f()r the cause. If lampas is not prodnced 
by the irritation of teething, then I would like to be 
informed what does cause it." 

Prof. Youatt says of lampas (" The Horse," p. 319) : 

*' It may arise from inflammation of the guma, 
propagated to the liars when the colt is shedding hia 
teeth — young horses being more subject to it than 
others — or from some febrile tendency in the consti- 
tution generally, as when a young horse has lately 
been taken from grass, and has l)ceu over-fed or insuf- 
ficiently exercised. It is well to esamine the grinders, 
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and more particularly the tushes, in order to asctrtaiu 
whether they are making their way through the goms. 
If so, incisions should be made across the swollen 
gums, and immediate relief will follow. At times it 
appears in aged horaea, the procesB of growth in the 
teeth of the horae continuing during life, 

"The brutal custom of farriera, who sear and burn 
the bara with a red hot iron, ia moat objectionable. It 
is torturing the horse to no purpose, and may do aeri- 
oua injury. In a majority of cases the awelliug will 
subside without medical treatment. A few mashes 
and gentle altemtivoa will give relief, but sometimes 
slight incisions across the bars with a lancet or pen- 
knife may be necessary. Indeed, scarification of the 
bars in lampas will seldom do harm, though it is not 
as necessary as is generally supposed." 

Concerning "Diseases occurring during Dentition" 
Prof. William Williams says (" Principles and Practice 
of Veterinary Surgery," p. 476): 

"In the horse the temporary grinders are replaced 
by permanent ones when he ia from three to tour years 
old, and in the ox at from two years and six monlha 
to two years and nine moatha. In cattle the cutting 
of the permanent molars is occasionally a matter of 
some difficulty owing to the unshed crowns of the 
temporary teeth becoming entangled with the new 
tL'eth, and thus proving a source of irritation and pi-e- 
venting the animal from feeding. In some parts of 
tHe country such animals are called 'rott«n,' from their 
emaciated condition, and perhaps from the fetnr ema- 
nating from the mouth. When cattle of thia age stop 
feeding, lose condition, or drivel from the mouthj the 
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teotli should be examined, and if the unshed molars 
are causing irritation, they ehonld be removed with 
the forceps. Hundreds of young cattle have been sac- 
rificed from tliis cause — actually dying of starvation. 

In the horse the same condition of the griuders may 
exist, but it ia very naiiBual. The corner incisors, 
however, may present the same ^uoraalous condition. 
J Horses from four years to four years and six months 

old should h-dYS their teeth examined occasionaliy to 
see if all is going on well. 

•' Horses at four years old are subject to a distressing 
cough. At this age the third temporary grinder is 
replaced by its permanent successor, and at the same 
time the sixth griuder is being cut. Some irritation 
exists in the gums during the eruption of all the teeth, 
and in some instances it is excessive, extending from 
the gums to the fauces and larynx. This is particu- 
larly the case with the sixth grinder, and as a result of 
the extension of the irritation, cough is excited, usually 
in the morning, when the animal begins to feed. It 
is load, sonorous, and prolonged, the liorse frequently 
coughing twenty, thirty, or even forty times without 
ceasing. It is a throat cough, originating in laryngeal 
irritation. 

"The treatment for this, which maybe truly said to 
be a tooth-cough, is careful dieting on crushed food; 
hay, not much bran; grass, if in season, or roots if 
grass is not obtainable ; alkaline medicines, more par- 
ticularly the bicarbonate of soda; gentle aperients 
occasionally, if the bowels be irregular. If the fteoea 
are tetid the fetor will be much diminished by a few 
dosesof the hyposulphite of soda, the mouth to be gar- 
gled with some cooling mixture, such as the borate of 
soda or alum," 



J 



DBNTITIOS FEVER. 93 

Of "Dentition Fever" Prof Williama aaya ("Priii- 
ciplea and Practice of Veterinary Surgery," p. 479) : 

" Horaes from three to four years old are more buIj- 
ject to this species of dental irritation than those of a 
more tender age, and it is well known among horsemen 
that they will ataud more fatigue at a more tender age 
than they will at this. The reason is because teething 
is now at the hight of its activity. "When the animal 
is three years old, eight permanent grinders are being 
cut, and four permanent incisors are in active growth 
within the jaws. At four years of age the same num- 
ber of grinders are out, and the same number of iuci- 
sora are at a more advanced stage of growth within the 
jaws, in addition to the canine t«eth, which make 
their appearance about this time. 

"No wonder then that the eruption of so many teeth 
is a aource of irritation and fever. The heat treatment 
is to throw the animal ofE work, turn him to grass if 
the weather permits, or into a loose box in a well ven- 
tilated apot. and give him rest until the process of den- 
tition is completed. IF the gums are red and swollen, 
lancing them will prove a source of great relief." 

On page 503 Prof Williama, in speaking of crib- 
biting and wind-sucking, says: "Want of work and 
the irritation of teething are generally tho causea of 
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THE REMNANT TEETH 



Uaaallj regarded us PlienoinenoQa. — Tho Name. — TraoedTo"" 
ibe Fimail UoraeB, in which (in the Pliocene Period) the; 
"CeuBed to be Functionally Developed."— Nat are'B Uola- 
morphoaea. — "' The Agendt's which are at work in Modi'ling 
Animal and Ve^etahle Forras."— Why R.'mnant Teeth are 
often, as it were, Prematurely Lost. — Fossl Horaes and a 
FoBsU Toothed-Bird, (Seep. 257.) 

The Remnant or "an-ealled wolf-teetli" are one of 
the most interesting features of the horse's dental sys- 
tem. They are generally regarded as phenomenons, 
but their line of descent is a^ direct as that of the first 
premolars (grinders), which liave, as it were, almost 
absorhed them, and have increased in bulk nearly in 
proportion to the decrease in bulk of the Remnant 
teeth. 

As the word "wolf" is another name for that which 
is hurtful or destructive, and as these teeth as well as 
Bupernumerary teeth, with which, however, they should 
never bo confounded, sometimi^s do injnry, the generic 
name, " wolf-teeth," is not a bad one. But, since these 
particnlar teeth are hereditary, being beyond doubt the 
remains of teeth that were once functionally deyeloped, 
they require a specific name ; I have therefore adopted 
the name Eemnamt Teeth. 



L 
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In the evolutiou of the horeo from an anitnal of 
about the Bize of a fox to bia present proportions, it is 
not strange that rjidical physical changes, of the teeth 
as well as other organs, sbould have occurred, or that 
they are in harmony with his bodily requirementa as 
well as his usefulness to man. Small, four-toed liraba 
would support the body uf an animal no larger than a 
fox or a sheep, but they would require additional size 
and strength to support the small horse (Hipparion) 
of the Pliocene period, or the large horse of the present 
period (Bqaua). This additional strength was gradu- 
ally acquired by the enlargement of the limbs and the 
solidification, as it were, of four toes into one, it being 
as natural, in conformity to the law of adaptation, for 
a line of succeeding animal forms to undergo bodily 
changes as for an individual form to do so. 

During these metamorphoses equally varied and 
interesting changes oeenrred in the horse's dental sys- 
tem, which are described by Prof. 0. C. Marsh, of Yale 
College, in the article "Horse, Fossil," in "Johnson's 
New IJjiirersal Cyclopedia (vol. ii, p. 9Et6). Ho gives a 
genei'al description of the changes that have occurred 
in species of three geological periods, namely, the 
Pliocene, Miocene, and Eocene, those of the two last 
named iaving forty-four functionally developed teeth. 
The part of the article which refers to the teeth is as 
follows : 

"In the Pliocene tertiary period the horse was rep- 
resented by several extinct genera, the best known be- 
ing Hipparion {or Hippotherium). The species are 
small, as the name implies, Hipparion being a dimin- 
utive from the Greek hippos, a 'horse,' In the uppar 
molar teeth there is in Hipparion, on the anterior por- 
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tioD of the inner sidi?, an isolated ellipse of enamel 
inclosing dentine, and nut joined with the main body 
of the tooth bj an isthmus of dentine, as in Equtis, at 
least until the teeth are nearly worn out Anchippug, 
also from the Pliocene, resemltled in it8 teeth Anchi- 
therium of the Miocene, a genus now considered as 
typical of a family distinct irom that of the horse. In 
Aucbitherium the molars have short crowns, devoid of 
cement, and are inserted by distinet roots. The Mio- 
cene species were not larger than a sheep. The Eocene 
representatives of the group were still smaller, the 
largest hardiy exceeding a fos in size. They belong 
to the genus Orohippus. The dentition is very simi- 
lar to that of Anchitherium, but the first upper pre- 
molar is larger and the succeeding ones smaller than 
in that genua. The diastema, or ' place for the bit,' ia 
distinct. The canines are large, and near the incisors. 
The crowns of the molars are short and destitute of 
cement, and the skeleton is decidedly eqnine in its 
general features. 

"The gradual elongation of the head and neck may 
he said to have already begun in Orohippus, if we 
compare that form with other most nearly allied mam- 
mals. The diastema was well develoijed even then, but 
increased materially in succeeding genera. The num- 
ber of teeth remained the same until the Pliocene, 
when the front lower premolar was lost, and guhaa- 
guenlly the corresponding tipper looth censed to be func- 
tionally developed.* The next upper premolar, which 
in Orohippus was the smallest of the six posterior 



• The italics are mine. Tiiia " corroBponding upper tooth 
that (»ased to lie function all r developed," is the identica] tooth 
that now appears as a n 
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teetli, rapidly increased in size, and finally became the 
lai'geat of the series. The grinding teeth had at first 
very short crowns, without cement, and were inserted 
by distinct roots. In Pliocene species the molars be- 
came longer, and were more or less coated with cement 
The modern horse lias very long grinders, without 
true roots, which are covered with a thick external 
layer of cement. The large canines of Orohippns be- 
came gradually reduced in the later genera, and the 
characteristic 'mark' upon the incisors is found only 
in the later forms. It is an interesting fact that the 
peculiarly e<|uine features acquired by Orohippns are 
retained persistently throughout the entire series of 
succeeding forms."* 

• " The ancient Orohippns had all four digits of the fore-feut 
well ddreloped. In Mesoliippus, of tbe next period, the fifth 
toe ie only represented by a. rndlmeni, aud the limb ia gupportc-<l 
bj the sBcand, third, and fourth, the middle one being the 
largeal. Hioparion of the Later Tertiarj still has three digita, 
but the third Is moch etouter.aud the outer loea have ceuaed to 
be of use, aa they do not touch the ground. In Equua tlm lat- 
eral hogfs are gone, and the digits theiuaelveH are represented 
only by tliH rudimentary Bplinl- bones. The middle or third 
digit supports the limb, and ita aize has increased accordiaglj. 
The corresponding changes ia the posterior limb of theao genera 
ace very aimiliir but not ho striking, as the oldest type (Orohip- 
poi) had lint three toes behind. The earlier ancestor of the 
gronp. perhaps in tbe loweat Eocene, probably bad fonr on this 
foot and live in &ont. Such a predeceesor is as dearly indicated 
by the feet of Orohippua aa the latter ia by its Miocene relative. 
A still older ancestor, possibly In the Cretaceous, doubtless had 
Rye to(!a on each foot, the typical number in mammals. This 
reduction in the number of toea may perhaps have been due to 
elevation of the region inhabited, which gradually led the ani- 
mals to live on higher ground, instead of tbe soft lowlands, 
where a many-toed foot would bu most useful." — Prof, 0. 0. 
Mamh. 
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The article closes as Tollows: 

"Such 13, in brief, a geoeral outline of the more 
marked cliauges thut appear to have proLliii;ed in 
America the highly spedalized modern Equiia from 
its diminutive, fuur-toeJ predecesior, tlic Eoceue Oro- 
hippuB. The Hue of descent appeura to have been 
direct, and the remains now knjwn supply every im- 
portant intermediate form. Coceideriug the remark- 
able development of the group throughout the entire 
tertiary period, and its existence even later, it seeniB 
very strange that none of tlie species shoald have sur- 
vived, and that we are indebted for our present horse 
to the Old World." * 

•The followlag extracta from Prof. C. 8. Tomea'e "Dental 
Anatomy, Human and Comparstive " (pp. 247-8, 254-5), eiplain 
Bome of the causea of tlio melaniorphoHPH described by Prot 
Marsli ; " He would indeed be a rnsli miia who ventured to as- 
Bert tliat we had reeognized all tli« ugeucieB wliich are at work 
in tlio mi>di?ling of animal and vegetable forms; but it ia safe to 
Bay tbat, at the proaoni time, we are ncqaainted with Beveral 
ageni'ips which are in (»nslant operation, and which are com- 
petent 10 profoundly modiTy animals in Buccesalve gonerationa. 
We know of ' naliiral Bc-lection.' or ' survival of the Sttest.' an 
agency by which variatiuna heueflciBl to their poBsessorH will be 
preserved and iutenaifled in Bucccsaive generationB ; of ■ aexnal 
selection,' which operales principally by enabling tliOBe poa- 
acaaed of certain cbaractiTH to pnipajifatB their race, while others 
leaa favored do not get tbe opportunity of so doing ; of ■ con- 
comitant variation' between different parts of tlie body, an 
agency much more recondite in its operaliona. but by whioh 
agenciea affecting one part may sucoadarilj bring about alterK- 
tion5 in some other part. 

" The doctrine of natural selection, or survival of (he fitteat, 
is as applicable to the teeth of an animal as to any part of its 
organirjltion. and tbe o]peration of this natural law will be con- 
BtBQtly tending to produce advuutagua ur 'adaptive' differences. 
Oo the other hand, the strong power of inheritance is tending to 



Benmant teeth are not rare, but it is rare for them 
to persist in the jaws till even middle age. However, 

praBervB even that which, in the altering oocditiona of life, has 
become of vei7 litlle use. Thus we may understand rudirnentarj 
teeth to be teeth which are in proceaa of Ui sap [lea ranee, having 
ceased to be osefal to their possessors, but still fur a time, 
through the influence of inheritance. lingering upon the scene. 
8ome teeth have disappeared ntterl;. Thus the upper incisors 
of ruminants are gone, and no rudiments esist at uiy stagn ; 
others still reuiain in a Btanted form, and do not pcrEist through- 
out the tifetinie of the animu], as, for instance, the Srst premo- 
laja of the horae, or two out of ihe four premolars of most bears. 

"Teeth are profoundly suaceptihle of modification, but amid 
all their varied forms, the evidences of descent from ancestors 
whose teeth departed less from tlie topical niBmnalian dentition 
are clearly trBceable by the exiateuce of rudimentary teeth and 
other such characters. • * • The power of inheritance is 
CDnsianily asserting itself by the retention, for a time at least, 
of pans whith have become useless, and by the occasional reap- 
pearance of ehnractere which have lieeo lost. • ■ * Things 
that are rudimentary often teach us most ; for being of no pres- 
ent use. they are not undergoing that rapid change in adaptation 
to the animal's hubits which may be going on in organs that 
are actively employed." 

Horses are not the only animals that have had or are having 
changes in their dentition. Mr. C. R. Darwin says (" Descent of 
Man," vol. i, p. 85): "It appears as if the posterior molar oi 
wisdom-teeth were tending to become rudimentary in the more 
civilized rsccs of men. They are rather smaller than the other 
teeth. In the Melanian races, on the other hand, the wisdom- 
teeth are usually furnished with three separate fangs, are gen- 
erally sound, aai differ iu size from the other molars less than 
in the Caucasian races. Prof. Sohaaffhauaen nccounts for tUa 
dlCRirencB between the races by 'the posterior dental portion of 
the jaw being always shortened ' in those that are civilized, and 
this shortening may. I presume.be safelv attributed to civilized 
men habitually feeding on soft, cooked food, and thus using 
their jaws less. lam informed bv Mr. Brace that it is i)ecoming 
qtiite a common practice in the United States to remove Bom . 
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there may be cases whore they never appear; but it 
liy no means follows that because a horse ib not ia poB- 
Bession of tliem that he never had any. There are 
various causes for their frequent absence, bat the chief 
cause is their small size. Bemnant 
teeth of the lower jaw, which are 
very rare, are probably cases of " 
version to a former state." * If these 
latter teeth were not expelled in the 
manner explained below by Mons. •'•e.-onrimo. 

Lecoq, the probability ia that they would not long 
withstand the friction of the bit. The upper teeth, 
however, while they may aometimea be expelled by the 
bit, are comparatively little disturbed by it, which 
probably accounts for their now and then remaining 
in the jaws for years. Another reason for their per- 
sistence ia that their roots are long in proportion to 
their bodies. The reason why these teeth should not 
be confounded with supernumerary or abnormal teeth 
will appear in the socceediug chapter, which is devoted 
to the consideration of the latter. 

Monsieur Lecorj gives cogent reaaous for the fre- 
quent absence of Remnant teeth. He says: 

" Supplementary molars are sometimes met with in 
front of the true ouea, and there may be four of them, 
two in either jaw, above and below. They are small 
teeth, having but Uttle recemblance to the others, are 
frequently shed with the first deciduous molar, and 
are not replaced. The first replacing (permiinent) 
molar is always a little more elongated than thut 



of the molar teetli of cliililren. as the jnw does not grow large 
enough for thn purftpct development of tlie aormaJ number." 
" " " 3, page 80. 
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which it succeeds, and it frequently expels at the same 
time the supplementary molar ; so that if forty-four 
teeth be developed in the male horse, it is very rare 
that they are all present at the same time/^ 

That Eemnant teeth are usually regarded as phe- 
nomenons is abundantly proved by some of the ex- 
tracts that follow. In "Johnson's New Universal 
Cyclopedia" (p. 995), article "Horse," it is said: 

"An additional small tooth is occasionally found in 
advance of fche upper molar series. This tooth, when 
present, is the smallest of all the teeth, and, as it has 
neither predecessor nor successor, its nature is in 
doubt." 

As the nature of these teeth appeared to be clearly 
explained in the article " Horse, Fossil," which imme- 
diately follows that on the " Horse," I wrote to Prof. 
Joseph Leidy, telling him I believed the "wolf-teeth" 
were the remnants of the teeth that "ceased to be 
functionally developed," and asked his opinion about 
the matter. Writing under date of "Philadelphia, 
Nov. 26, 1878," he said : 

* * * "I think you are right in supposing that 
the little premolars referred to by Prof. Marsh as the 
* corresponding upper teeth,' which ^ceased to be func- 
tionally developed,' are the so-called ^ wolf -teeth.'" 

Another letter, addressed to Prof. Theodore Gill, 
elicited the following reply, which was dated "Smith- 
sonian Institution, Washington, D. C, Nov. 25, 1878:" 

♦ ♦ * "The complete dentition of the adult 
horse is represented by the formula: I., f ; C, \; 
D., i; P. M., I; M., |x2=42. The ^ small wolf or 
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snpernnmerary tooth that appears in front of the S 
upper premokr,' is the more or lees persistent first 
deciduous molar (d 1) of tiie first series, which is not 
succeeded by a first premolar. The premolars are con- 
sequeotly P. M., 2, 3, and 4 of the typical educabilianj 
dentition," 

Prof. Bichard Owen, who, like Drs. Gill and Leidj^ 
has a clear conception of the subject, says: 

" The second incisor appears between the twentietlil 
and fortieth days, and about this time the first gmall^jl 
deciduous premolar takes its place. * * • The. J 
representative of tlie first premolar is a very small uidl 
simple rudiment, and is soon shed." 

Surgeon Charles Parnell, in a letter to the editor o 
"The Veterinarian" (1867, p. 287), says: 

"In reading Prof. George Vamell's articles on somfl^ 
of the diseases affecting the facial regiou of the horse'ft 
head, I notice a description of wolf-teetb. He sayad 
'They have been supposed to be the cause of disease ii 
the eyes of horses. This idea. howcFor, is quite err 
neous; therefore I shall not occupy auj space in diu 
cussing this traditional error.' Well, I can safely & 
that I have in my time extracted a great many of theM 
teeth, and not merely because they existed, but beaau»| 
there was a weeping from both eyes, the cause of whiol 
was attributed to wolf-teeth, and generally in thd 
course of a few weeks the weepinir has ceased, 
what convinces me that they do affect the eye is tbid 
in several cases where there were weeping and weale 
s of one eye only, I have found a wolf-tooth on thi 
LiSffected side only, and the recovery of the eye has ini 
iriably followed the extraction of the tooth. Thi 
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mucous membruuea and lachrymal glands appear to 
be the parts uffect^'d, undoubtedly from some counec- 
tion tlirougb tbe DLirves. If these teeth are allowed to 
reniaiu in the horse's mouth, tbe sight will become 
more or less impaired." 

Mightnot this plan (extracting the teeth), if adopted 
by all surgeons, eventually rid horses of llie so-cailed 
wiilf-teeth? Nature may he aided or injured. The 
effect uf interfering with nature is illustrated by the 
following extract fi-oin Pro£ W. Youatt's work, -'The 
Horse" (p. 154): 

" The custom of Dropping the ears of the horse orig- 
inated, to its shame, in Great Britjiin. and for many 
years was a practice not only cruel to thfi animal, but 
deprived it of much of its beauty. It was so obsti- 
nately persisted in that at length the deformity lie- 
eame in some hereditary, and a breed of horses horn 
without ears was produced." 

Extracting the Remnant teeth appears to aid rather 
than injure nature. The practice is therefore as com- 
mendable as the cropping of the ears is reprehensible, 
and if the same result should follow that Prof. Youatt 
says followed the cropping of the ears, it ought to be 
adopted. 

C. D. House, an American veterinary dentist, like 
Surgeon Parnell, invariably extracts the Remnant 
teeth. He not only claims that they sometimes injure 
the eyes, but that in some cases, when they encroach 
on the maxillary branch of the fifth pair of nerves, 
they cause the horse to act as if insane. He says he 
has more than once extracted these teeth when the 
' insane " horse was in an open field. When the tooth 
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is drawn and the animal is relieved, it looks around 
and stares and acts as if wouderiug where it is and liow 
it got there. Not more than one horae in twenty pos- 
sessiDg these teeth, be says, ever sufifers injury to its 
eyes. 

Surgeon R. Jennings of Detroit has examined many 
tetnses and always found Remnant teeth germs ; dur- 
ing 37 years' practice, in more than 100 deaths under 
two years, not a single instance occurred where these 
teeth, or the germs which produce them, were not 
found. They will be found usually at the age of two 
years. 

Veterinary Dentist J. Ramsey of Boston treated a 
7-yoar-old horse in 1881 that hiid been "ont of con- 
dition "for several years, and consequently had had 
several owners. He discovered a long Remnant tooth 
with such a vicious inclination toward the roof of the 
month as to interfere with the use cf the tongue. As 
soon as the tooth was extracted the horse began to eat. 

Prof. Williams says of Remnant teeth ("Prinoiplee 
and Practice of Veterinary Surgery," p. 479): 

"Small supernumerary teeth are often met with in 
front of the grinders, called ' wolf-teeth.' They have 
been supposed to be a cause of ophthalmia, but this is 
doubtful. They can produce no inconvenience; but 
if requested to extract them a practitioner can hardly 
refuse. The best method is to remove them with the 
tooth-forceps. 

"The question us to the influence of the teeth on 
the eyes might perhaps be deemed worthy of discus- 
sion, inasmuch as the dental nerve is a branch of that 
which supplies the eyes with common sensibility, 
namely, the fifth. The older writers maintained that , 
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' moon- blindness ' waa due to wolf-teeth, and the first 
procedure ia the treatment was their removal. Now- 
adaya, however, the supposition is not carried quite so 
far, and the utmost that can be said is that the irrita- 
tion of teething may be an exciting cause of ophthal- 
mia in animals whose constitutions are hereditarily or 
otherwise predisposed to the disease, and the removal 
of supernnmerary teeth, or laucing the gums, may pos- 
Bibly be followed by some remission of the ophthalmic 
symptoms." 

Prof. Youatt thus aecoanta for Eemnant teeth : 

" In a few instances the permanent t«eth do not rise 
immediately under tho temporary, but somewhat by 
their side. Then, instead of the gradual process of ab- 
sorption, the root, being compressed sideways, dimin- 
ishes throughout its whole bulk. The crown diraiu- 
ishes also, and the tooth is pushed out of its plaoe to 
the forepart of the first grinder, and remains for a con- 
siderable time under the name of a wolf-loolh, causing 
swelling and soreness of the gums, and frequently 
wounding the cheeks. They would be gradually quite 
absorbed, but the pi-ocesa might be slow and the an- 
noyance great; therefore they ai'e extracted." 

Prof. Youatt's theory is unique, but it fails to give 
a satisfactory explanation of the "so-called wolf-teeth." 
That a tooth should be pushed out of its place is sim- 
ple enough; but why would the first upper temporary 
grinder remain ia the gum and take root and the first 
lower not ? That " they would be graduaily quite ab- 
sorbed," is disproved by the fact that they sometimes 
persist till old age; and this fact also disproves the 
assertion that " they are extracted." Some aurgeona 



do not. extract them. Prof. Youatt doubtless meant 
to say tiiey nhould be extracted. 

As Remnant teeth are found fanctioaally deyel- 
oped in the jaws of fossil horaea — iti which they were 
the largest of all tbe teeth. — a few estractB from the 
woi'ks of well-known men conwrning fossil horses and 
their teeth will be appropriate as a ctHiclusion to this 
chapter. Pro£ Richard Owen says ("Odontography," 
vol. i, p. 575): 

" Cnvier was unable, from the materials at his com- 
mand, to detect any characters in the bones or teeth 
of the different existing species of Eqiitis, or in the 
fossil remains of the same genua, by which he could 
distinguish them, aaye by their difference of size. 
Among the numerous teeth of a species of Eqinis as 
large as a horse fourteen and a half hands high, col- 
lected from the Oi'eston cavernons fissures, I have 
found specimens clearly indicating two distinct spe- 
cies, so far as specific differences may be founded on 
■well-marked modifications of the teeth. 

"One of these, like the ordinary Equus fossiUs of 
the drift and pleistocene formations, differs from the 
existing ^5M».« caballns by the minor transverse diam- 
eter of the molar teeth ; the other, in the more com- 
plex and elegant plication of the enamel * and in the 

• In Prof. Owen's " Hiatory of British Fosdl Mammttls and 
Birds " (pp. 393-4), the " elegant plication of the enamel " on 
the crown of tbin tootb is iliuHlrated. Prof. OwenaayB, "Fig. 
15ii illustrates the character, above adverted to, of the dimples 
plication of the pnamel. as it appears on tlie grinding surface of 
a partlolly worn upper mnlar tooth, the second of tlie right Bide. 
The length of this tooth is three inches four lines, and the roota 
o be formed. Due cannot view the elegant fold- 
ings of the enamel in the present fosbil teetil, and in those of 
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bilobed posterior terminatiou of the grinding surface 
of the last upper molar, more closc-lj approximates to 
the extinct horse of the Miueooe period, which Heir 
von Meyer has characterized under the name of Equus 
caballua primigeniue. Tbe Oreston fossil teeth differ, 
however, from this in the form of the fifth or internal 
prism of dentine in the npper molars, and in its con- 
tinuation with the anterior lobe of the teeth, the 6fth 
prism being oyal and Insulated in the Equus primi- 
genias of Von Meyer. 

" Tlie Oreston fossil teeth, which in their principal 
charact«ra manifest so close a relationship with the 
Miocene Equus primigenius, d\Ser, Uke the Jat«r drift 
species {Eq. fossilis), from the recent horse in a greater 
proportional antero-posterlor diameter of the crown, 
and also in a less prodnced anterior angle of the first 
premolar. I have named this British fossil horse 
Equus pUcidem. The fossil horse {Eq. curvidens) of 
South America, which coexisted with the megathe- 
rium,! and, like it, became extinct apparently before 

the more ancient prlmigenial Bpeciea (Hippotheria) of the conti- 
nenuil Miocene deposits, without hi^ug reminded of tbe pwullar 
chamcter of llie enamel ci( the molara of tLe ElaBniotlierium. ia 
whicli it is folded in elegant festoons. This estloct pachjdcrra, 
which Burpnaaed the rhinoceros in Bi^e, resembled that genua 
very closely in the general disposition of the folds of ooattipl in 
tbe gTiDdinif teeth, but agreed with the modem horse in the 
deep implanlatlQn of those teeth by an undivided base. The 
Elasinothere appears, therefore, to have formed one of tbe links, 
now lost, which eonnecicd tbu horsa wiih the rhinoceros; and 
it is interesting lo observe that some of the extinct species of 
horae, in the annlogons coniplesity of the enamel folds, more 
closely resembled the Elosmotbere than do the preaeot spedea." 
t " The teeth of this most gipTintic of the estinct quadrupeds 
of the slotli tribe are small in proportion to the size of the ani- 
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the introductioQ of tho humim race, differs from the 
exUting horse by the greater degree of curvature of 
the upper molars." 

The following accoii nt of two fossil molar teeth of an 
extinct species of horse, discovered in South America, 
may be found in Prof. Owen's " fossil Mammalia aad 
Mammalia," (pp. 108-9) : 

"Notice of the remains of a specks of Equits, found 
associated with Ike extinct Edentals and Toxodon at 
Punta Aita, in Bahia Blanco, and with the Mastodon 
and Toxodonat Santa Fi, in Entre Eios, — The flrat of 
these remains is a superior molar tooth of the right 
side. It was imbedded in the quartz shingle, formed 
of pebbles strongly cemented together with calcareous 
matter, which adhered as closely to it as tlie corre- 
sponding matrix did to the associated fossil remaini. 
The tooth was as completely fossilized as the remains 
of the mylodon, megatherium, and scelidothere, and 
was so far decomposed that in the attempt to detach 
the adherent matrix it became partially resolved into 
its component curved lamelte. Every point of com- 
parison that could be established proved it to differ 
from tlie tooth of the common Equus caballus only in 
a alight inferiority of size. 

"The second evidence of the coexistence of the 
horse with the extinct mammals of the tertiary epoch 
of South America reposes on a more perfect tooth, 
likewise of the upper jaw, from the red argillaceous 



mol. The; are Eve in nnmber on eacb ride of the tipper jaw, 
»ud. probttbly, fbor on each eiiie of the lower. They present a 
more or lesa tetragnnal figure, and have tlio ffrindlng Burtace 
traversed by two transverse anfiular ridgea." — Oieen. 
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earth of tlie Pampas at Bojada de Santa Fe, in the 
Province of Eatre Rios. This tooth agreed bo closely 
in color and condition with the remains of the masto- 
don and toxodoD, from the eame locality, that I have 
no donbt respecting the contemporaneons esistence of 
the individual horse of which ifc once formed part ■ 
This tooth ia figured at Plate xxxii, Figa. 13 and 14, 
from which the anatomist can judge of its close corre- 
spondence with a middle molar of the left side of the 
upper jaw. 

"This evidence of the former existence of a genus 
which, 03 regards South America, had hecomo extinct, 
and has a second time been introduced into that conti. 
neat, is not one of the least interesting points of Mr. 
Darwin's paleontological discoveries."* 

• Mr. Darwin, in bis work on " The Descent of Man " (vol. i, 
pp. 2S0-1), mys : " Altlioagb the gradual decrease and Roal ex- 
tinctioD of llie races of maa is an obscure prohlem, we can see 
that it depends on mau}' causes, differing' in diSerent places and 
at different timpa. It is thn same difficult problem as that pre- 
sented by the estinction of one of the higlior animals — of the 
fossil liorsB, for instance— which disappeared from South Amer- 
ica, Bonn to bo rBpIaced, within the anme districts, b; coantless 
herds of the Spanish horse." 

In his "Joiimal of Researches" (pp, 130-1-2), Mr. Darwin 
gives further information concerning the fossil teeth described 
by Prof. Owen, and advances a the^rJ of the introduction of tlie 
hoiae intn the "so-called New World." He says; "In the Pam- 
pffiaa deposit of the Bojada I found the osaeooB armor of a gigan- 
tic, arraadillo-like animal, tlie inside of which, when the earth 
was removed, was like a great cauldron. I also found teeth of 
the toxodon and mastodon, and one of a horse, in the same 
Htwned and decnyed state. The latter greall j inlcrosted me, and 
I took scrupulous care in ascertaining that it had been im- 
bedded contemporaneously with the other remains ; for I was 
not then aware that among the fuasila from Bahia Blanca there 
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Pro£ Thomas U. Huxlej says {" Critiques and Ad- 
dresses," pp. 191-5) : 

"Let us endeavor to find some cases of tnie linear 
types, or forms which are intermediate between others, 
becaoBe tliey stand in a direct genetic relation to them. 
It is no easy matter to find clear and unmistakable 
evidence of filiation among fossil animals. After much 



wna a hoise's tootb hidden in the mBtrii ; am waa it then known 

with certainty that the remaina of horaea were cumnon in Nnrth 
America, Mr. Ljetl has latuly brought from the Cnited States 
a tootli of a liotse ; and it ia an intpresting fact that Prot Owen 
could find in no apecieSj either fossil or recenl, a alight bnt pecu- 
liar curvature diaracterizmg it, until he ibooght of compaiing 
it with my Bpeciraen found here. Cortainly it is a marvetouB 
fact in the hidlory of tlie Mammalia, that in South America, a 
natlTe horse should have lived and disappeared, to bci succeeded 
in after ages by tlie coontlesa hprda di'Scended from the few in- 
trodncod by the Spanish colonistal {1 need hardly slate here 
that there is good evidence against any liorse living in America 
at the time of Columbus). 

'■ When America, and eapecially North America, possessed its 
elephants, roaatoJona, liorao, and hollow-homed ruminaoW, It 
was much more closely related in ila lodlogical characters to the 
temperate parts of Europe and Asia than it now is. Aa tha 
remains of these genera are found on both sidps of Behring's 
Straits and on the plains of Siberia, wo are led to look to tho 
northwestern wde of North America aa the former point of com- 
monicatioQ between the Old and the so i-alled Npw World. And 
as so many species, both living and eitinct. of these same genpm 
inhabit and have inhabited the Old World, it seems moat prob. 
able that tlie North American elephants, maatodone, horse, and 
hollow-horned ruminants migrated — on land since submerged 
B Straita — from Siberia into North America, and 
1 land since submerged in the Weat Indies — into 
South America, wliere for a rime they mingled with the forma 
characteristic of that southern continent, and have since become 
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seurcl), however, 1 think that such a case is to be made 
out in fiivor of the horses. The moiiem horse is rep- 
resented as far back as the latter part of the Miocene 
epoch ; but in deposits belonging to the middle of that 
epoch its place is taken by two other genera, Hipparioa 
and Anchitherium. A species of Anehitherium waa 
referred by Cuvier to the Palcothcria. The grinding 
teeth are in fiicfc very similar in eliape and in pattern, 
and in the abBenee of any thick layt^r of cement, to 
those of some species of Paleotlierinm. But in the 
fact that there are only aix full-sized grinders in the 
lower jaw, the first premolar being very small; that the 
anterior grinders are as large as or ratJier larger than 
the posterior ones; that the second premolar haa an 
anterior prolongation, and that the posterior molar of 
the lower J!iw has, aa Cuvier pointed out, a posterior 
lobe of much smaller size and difi'ei'ent form, the den- 
tition of Anchitherinra departs from the type of the 
Paleotherium and approaches that of the horse. The 
skeleton of Anchitherium is extremely eqnine. 

" In the Hipparion the teeth nearly resemble those 
of the horse, though the crowns of the grinders are not 
BO long. Like those of the hcrae, they are abtmdantly 
coated with cement. In the modern horee, finally, the 
crowns of the grinding teeth become longer, and their 
patterns are slightly modified." 

Alfred Russel Wallace, F.R-G.S., &c., says (" The 
Geographical Distribution of Animals," New York 
edition, vol. i, p. 135): 

"Unguhta. — The animals belonging to this order 
being usually of large size aud accustomed to feed and 
travel in herds, are liable to wholesale destruction by 
floods, bogs, precipices, drought, or hunger. It ia for 
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these rcasoDB, probably, that their remains are aim 
always more numeroua than tlioae of other orders c 
mammalia. la America they are eapeciolly abundaofl 

" The true horses are represented in the Pliocene ti| 
several ancestral forms. The most nearly allied to ti 
modern horse is Pliohippua, consisting of animal 
about the size of an aas, with lateral toes not exte 
nally develotwd, but with some differences of dentitioii 
Next come Protohippus and llipparion, in which t 
lateral toes are developed, but are small and functioa 
less, Protohippus being only two feet and a half higU 
Then we have the allied genera, Auchippua, Merychi|i 
pus, and Hyohippus, which were still smaller aaim 
In the older deposits we come to a series of forms, sti! 
unmistakably equine, bnt with three or more toes a 
for locomotion, and with numerous differentiations li 
form, proportions, and dentition. In the Miocene n 
have the genera Anchitherium, Miohippus, and Mea 
hippos, with three toes on each foot, and about tbj 
size of a sheep or large goat. In the Eocene of Uti 
and Wyoming we get a step further buck, sevei^al ept 
ciea having been discovered about the size of a foiy 
with four toea in front and three behind. These for| 
the genua Orobippus, and are the oldest t 
horse known." 

The following account of a horse's tooth that n 
found while digging a well is from The Popular Scieiu 
Review : 

" In a paper read before the St. Louis Academy <j 
Science, and reported in The American Naturalist JB 
March, 1871, Mr. G, C. Broadhead records some ii 
teresting facta about fossil horses. Alluding to 1 
fikct that horse remains have been found in the alba 
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drift of Kansas, he says he is now able to announce 
that similar remains have been discovered in a well at 
Papinville, Bates County, Mo. Mr. 0. P. Ohlinger, 
while digging a well, unearthed a tooth at a depth of 
thirty-one feet from the surface ; it was resting in a 
bed of sand beneath a 4-inch stratum of bluish clay 
and gravel. Beneath the sand containing the tooth 
was a gravel-bed five feet in thickness. He sent the 
tooth to Prof. Joseph Leidy, of Philadelphia, who pro- 
nounced it to be the last upper molar of a horse, prob- 
ably an extinct species.'^ 

In various volumes of the " Proceedings of the Acad- 
emy of Natural Sciences of Philadelphia," accounts of 
many other fossil horses' teeth may be found, of which 
the following is a specimen (" Proceedings,'' &c., 1871, 
p. 113): 

"Prof. Joseph Leidy exhibited a specimen of an 
upper molar tooth, which Mr. Timothy Conrad had 
picked up from a pile of Miocene marl at Greenville, 
Pitt County, N. C. He believed, from its size and the 
intricacy in the folding of the enamel of the islets at 
the middle of the triturating surface, that the tooth 
belonged to the Post- Pliocene Equus complicatiis, and 
was an accidental occupant of the Miocene marl. It 
might, however, belong to a Hipparion of the Miocene 
period, but the imperfection of the specimen at its in- 
ner part prevented its positive generic determination." 

The discoveries of horse remains since 1880 by Prof. 
E. D. Cope, one of the editors of The American 
Naturalist, 2CVQ of an extraordinary character, and an 
interesting account of them appears in the Appendix 
to this work. Truly the Americas are rich in fossil 
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remaiDS, and it ie becoming a common thing to hear 

of the unearthing of mastodons, elephants, etc. 

Note. — The birds of Ibe present epoch are eutirely dasti- 
tate of crue tact)], and the mandiblca have geaeralty moru or 
less trencliaDt, itnarmed lioeBr edges; but GonetiineB tliej are 
Bmied witli processes of boae simalating teeth, but in no other 
respect eiiikled to that name. In former epoclis, however, 
tUero esiBieJ types Eclually ptovided with true teeth, having 
all the structural charocterisiica af those organs, and Biting in 
BockelB la the jaws. These Lave been combined by Marsh 
oader the general term Odontornithes (toothed birda). — 0tii. 

The teeth o( HesptToT'iis were covered with smooth enamel, 
terminating upward in conical pointed crowns and downward 
in stout roots. The yuunj; tooth probably formed on the inner 
side of the root uf the tooth in use. a pit for its reception being 
gradually made by absorption. The old tooth, being progreB- 
sivoly undermiued, was finally expelled by its successor, the 
number of teeth thus remaining unchanged. The teeth were 
Iniplanted in a common alveolar groove, as in Ichthyoiaurvt. 
The skeleton nieasures about G feet from the point of the tail to 
the end of the hill. HeiperornU regalin appears to have had 14 
functional teeth in the upper and 33 in the lower jaw.— jfarsft. 

A fossil ia the body or any known part or trace of an animal 
or plant buried by natural canaes in the earth. The molds o( 
sheila, the impressions left by the feet of animals io walking, 
implements of stone or metal, and other works of human art 
which have been accumulated nDturally into lubbisli -heaps, 
are thus strictly fossils. Perhaps the marks of rain, wind, 
waves, and shrinkage through heat should Iw indnded. * * • 
Fossils indicate the former existence of organic races now 
entirely extinct ; that, as a whole, each successive period con- 
tained more highly organized structures than its predecessor; 
that troi>ical forms once flourished in the polar rei(ions ; tbat 
each epoch was characterized by peculiar g^^ups. Hence, fur- 
miiLioiiB are identified in now conntiles by means of fossils. — 

For intcrpFting articles on Fr^ssil Botany, Fossil Fishes, 
Fossil Footprints, and Fos.=il Foresls, the reader is referred 
Johnson's ''New Duiversal Cyclopedia," vol. ii, pp. 231-9. 
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CHAPTER VI. 

DENTAL CYSTS AND STTPEENiniEBABT TEETH. 

Teeth growing in various parts of the Body. — Some Cysts more 
Prolific than others, Producing a Second, if not a Third, 
"Dentition." — Reports and Theories of Scientific Men. — 
Cases of Third Dentition in Human Beings. 

The development of abnormal teeth in dijBterent 
parts of the body (the human body as well as those of 
the lower animals, particularly the horse), is not the 
least interesting feature in the study of dental science. 
To judge from the reports that follow, one would think 
the tooth-substance in some horses was an unknown 
quantity. It would be interesting and useful to know 
whether in such cases the natural teeth are in a per- 
fectly healthy state, and whether the temperature is 
natural, instead of being increased, as during certain 
periods of teething. While the study of these teeth 
may not be of paramount importance, it serves to 
further illustrate the physiological relations of the den- 
tal system, and ought to assist the surgeon in more 
correctly diagnosing diseases. 

Surgeon George Fleming, of the Royal Engineers, 
contributed a valuable paper entitled " Dental Cysts, 
or Tooth-Bearing Tumors," to "The Veterinarian" for 
1874 (p. 692), the substance of which is as follows : 

"In The Oazetta Medico- Vetennaria of Milan for 
1873 (p. 274), Profs. Lanzillotti-Buonsanti and Qui- 
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seppe Generali, of the Veterinary School of that city, 
publisbetl a moat Gomplet« und interesting coutribu- 
tiou to our knowledge of the pathology of dental cysts 
in the horse, well illustrated with wood-cuts, and in- 
cluding a full bibliographical record and synoptical 
table of those morbid productions. From their re- 
aearclies it would appear that dental cysts were first 
described by Mage GroujUe, in 18H.* 

" These teeth-bearing tumors have received diSereat 
names. Tiius they have Ijeen designated 'erratic' or 
'misplaced teeth," 'dental neoplasies," 'odontocysta,' 
'dental degeneration of the temporal bone,' 'teuporal 
fistula," 'abnormal development of teetb in nniiaual 
places,' 'auricular t«eth,' ■odontocele,' aud 'dentiger- 
ous cysts' or 'teeth tumors.' They may be developed 
in unusual places, such as the temporal region, the 
frontal boues, the haae of the ear, the space between 
the branches of the lower jaw, the lumbar region, the 
testicles, and the ovaries. Coleman stands alone in his 
case of a cyst found beneath the right kidney, in which 
were two small molars and an incisor, attached to a 
bone that resembled a jaw, though tiie Milan profes- 
sors believe the teeth in this instance may have been 
developed in a testicle retained in the abdominal cav- 
ity. The most common situation is undoubtedly in 
the temporal region, as in seventy-five reconied eases 
si.tty-eight were observed there. These cases all refer 
to the horse. Berger-Perriere, however, found a tem- 
porary incisor in a fistulous wound near the right ear 

• " No mention is made of tLe Al^iiycBO/iciai iv rofc yvilSoit, or 
musillaiy esostoBEB of Apayrtus ('Hipp. Gr.' p. 64), who recom- 
luenda tliat thpse tumors sliould be carefullj and completely 
removed, or they will return of a larger size." 

The refereoce cote is aleo Surgeon Fleminfi'a. 
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of a lamb two montha and a half' old ('Eecueil de 
MM. Veterinaire,' 1835, p. 586). 

" In most instances only one tooth is found. Gurlt 
was the Ijrst to find, on the mastoid process of the 
temporal bone, a mass of molar teeth fused, as it wero, 
together. The tumor was three inches and a half 
high, aud about two in its largest diameter. The horse 
had beeu destroyed for glanders. Goubaux found two 
at the posterior portion of the spheuoid hone, and Bay 
(our. In a cyst of the testicle G-urlt discovered sis; 
teeth, three sejiarate aud three iu a mass. Bay at- 
tended a horse in 18G0 that appeared to be suffering 
with encephalitis. It died twenty-four hours after hia 
visit. It had always shown, on the right temporal re- 
gion, a tumor without a fistula, but it did not attract 
notice, as it apparently oauaed no inconvenience. Nine 
years afterward, wlieu Bay was preparing the head as 
a pathological specimen, he discovered this supposed 
exostosis to be constituted by the union of four molar 
teeth. The two superior teeth jirnjected from the 
temporal articulation, and the inferior two were situ- 
ated in the petrous portion of the temporal bone, in- 
clining obliquely from within outward. Tiie posterior 
portion of the latter projected in a very salient manner 
at the sella furcicn, and must have produced much 
pressure on important parts of the brain. 

"Age does not appear to have any influence on the 
development of these cysts, the aninmls in which they 
have been observed ranging in age from eight or nine 
months to fifteen years. The period of formation also 
varied greatly. In regard to the side of the body in 
which they were developed, in seventeen cases they 
were on tho left, and iu thirteen on the riglit. In 
fourteen cases observed by Macrops, they were indifFer- 
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ently on both sides. In this respect elinioal obflenra- 
tion bos Dot yielded any fact of practicid importftnoa. 

^^ Sometimes, after the extraction of a tooth| it hap- 
pens that the cavity of the cyst or the bottom of the 
fistula does not cicatrize. This is a sore indication 
that a new tooth is forming. Bodet noted this £EU$t as 
long ag > as 1827. Macrops has ol^served a case of thti' 
kind. lie was compelled to operate twice within three 
months, each time removing a molar tooth; and when 
he made his report, in 1860, it was probable that a 
third tooth was being developed, as the fistula had not 
closed." 

Surgeon Fleming also mentions cases that were ob- 
served by Surgeons Perosino, Martin, Harold, Gamgee, 
Goclet, Lafossc, and others. He continues: 

"Profs. Lanzillotti-Buonsanti and Gknerali made 
minute inspection of a specimen of tooth taken from 
the base of tlie ear of a foal twenty months old, and 
they report that microscopically the structure of such 
teeth does not diflfjr much from natural teeth. The 
same eoiistitucuts — dentine, enamel, and cement — 
were found, the only difference being that they were 
arranged in an unusual manner. In the tooth they 
examined, for instance, the cement was abundant in 
the central part, while in that studied by Oreste and 
Falconio, the dentine was most abundant and the 
cement least in quantity." 

Surgeon Fleming next refers to and gives a sutn- 
mary of the views of scientific men, who say tihat "A 
certuin number of teeth may sometimes be developed 
as parasitic productions in a cavity similar to and situ- 
ated near the mouth (in which category is included. 
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the excellent case occiirriiig iu a woman, and de- 
scribed, in 186:3, by Prof. Uenerali — an obaerration 
nniqne in the tei'atology of mimkind — namely, a 
case of parasitic muustrosity, in which, however, the 
designation 'dental cyst,' so inexact in itself, ia in- 
appropriate and false);" that "the ovarian cysts in 
women, in which have been found pieces of bi>ne and 
cartilage, teeth, and a lower jaw, more or less de- 
formed, ought to be considered as probable eases of 
ovarian impregnation with an incompletely developed 
fetns, and in young giria as esampk-a of the intra- 
uterine formation of a fetus within a fetus;" that 
"only in this way can be explained the lipomatous 
and sarcomatons congenital masses contained in cysts, 
with the teeth and fragments of bone simulating an 
incomplete jaw, which have been observed on the 
human orbit (Lnbstein and Travers), on the palate 
(Otto), on the tongue (Stausky), on the side of the 
jaw, in the cheek, and on the neck, but which Schultze 
and Panum consider as the simple proliferation of em- 
bryonic plasmatic cells;" that "'some dental cysts are 
ti^ue dermoid cysts, containing liair and teeth," &c., 
and closes his paper wfth the following common-sense 
3tiou : 
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" Perliaps direct researches, which have not yet been 
made, carried out in favorable circumstances, will bet- 
ter serve in deciding their real nature than all the 
more or less brilliant academical reasoning." 

John Gamgee, Profasaor of Anatomy and Physiology 
in the Edinburgh Veterinary College, in the course uf 
a series of articles on various subjects in '' The Veter- 
inarian" for 1856, thus eomnienta on a case of dentig- 
erouB cyst^ the history of which was originally written 
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by Monsieur Lafosse and published in the "Journal 

des Veterinaire du Midi:^' 

" M. Lafosse, Professor of Clinical Medicine in the 
Veterinary School of Toulouse, had under his treat- 
ment a four-year-old mare that fur two mouths before 
admission into the infirmary was affected with a phleg- 
monous tumor in the region of the left ear. This was 
opened. The wound that resulted rapidly contracted, 
but a fistula remained. "When Lafosse first saw the 
case, he found a painful tumor, with a granulating 
wound just behind the scutiform cartilage, and near 
the upper part of the parotid gland. By probing he 
ascertained that at the bottom of the fistulous tract 
was some hard substance, which he supposed to be the 
scutiform cartilage in an ossified state, or a portion of 
the temporal bone exfoliating. A severe operation 
was i)err()rmed, and the solid substance exti'acted. It 
was double, dcc^ply seated, and firmly adherent to sur- 
rounding textures. Slight hemorrhage ensued from 
the division of the anterior auricular, but was easily 
stopped. The wound was dressed, and the animal 
soon recovered, having shown only a few symptoms of 
sore tliroat after the operation. 

"I shall not translate M. Lafossc's description of 
the products he extracted. They were composed of 
tooth-substance, and although it has been questioned 
whether it is real tooth that is developed in the shape 
of accidental growths in the region of the ear, still the 
fact is now well established, however puzzling to the 
minds of some it may be to comprehend their origin. 

^^ Lafosse attempts a teratological explanation, but 
asks : *If teeth are looked on as arising from the tegu- 
mentary system, considering them in most animals as 
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emanating from papillee and mucous membrane, where 
was the dermoid papilla that constituted the basis of 
development of tbis tooth, deeply seated and close to 
the ear, especially as what might be taken as tlie 
orowu looked toward the inner surface of the skin?' 

"Further on LafoBsc shows that in certain animals 
teeth absolutely emanate from the osseoos system, iw 
in the coluber scaber and other serpents, in which true 
ossoous eminences, coated by enamel, pierce the esoph- 
agean tunica, and project into the tube ; they are at- 
tached to about thirty vertebrse, of which they form 
the inferior spinous j)roce88. These are intended to 
crush the eggs that the serpents feed upon. 

" Having established the fact that teeth may spring 
from bone as well as mucous membrane, Lafosse leads 
as, where we never saspected, to consider the dental 
tomora above spoken of as congenital, and he looks 
on them as having sprung from some rudiment of a 
maxillary bone. In a word, he looks on the abnormal 
tooth in question — without offering any plausible ex- 
planation—as an aberration in development. He does 
not class such teeth with the teeth formed in the 
ovary, &c., but rather with those instances where an 
extra limb or portion of an extremity is to be met with. 
It is an accidental excess of parts in an otherwise well- 
formed body, 'It cannot,' says Lafosse, 'be looked on 
BfB an osseous transformation of certain tissues.' 

"I have spoken of the case at length, for surgically 
it is of the very greatest interest. As pathological 
anatomists, it is our duty to study the laws of disease 
as well as health. It is praiseworthy to dive into the 
mysteries of the origin of monsters, but it is essential 
to adhere to facts and not sacrifice them to theoretical 
explanations. 
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" Id common with others, I have studied several of 
these dental tumors. They may spring from several 
of the boDes of the head, but especiiilly from the region 
of the petrous temporal lione. They may project to- 
ward the interior of the craniuni, hut they more fre- 
quently project outwarilly. They may be strongly 
implanted in the bone, or get separated; then they 
are maintained in their eituation by the soft textures 
around. Their development is not more extraordinary 
•than tliat of otiier osseous growths that spring from 
the cranial or masillary bones ; and their tooth-formed 
structure (teeth in the region of teeth), is not more 
wonderful than bony tamors in other parts of the eys- 
tem, whether connected or not with the skeleton," 

Prof. William Sewell, President of the British Vet- 
erinary Medical Association, at the meeting of that 
body on May 15, 1838, advanced an interesting theoiy 
of the growth of abnormal teeth. It may be tnie, for 
after the teeth have attained Hjeir full growth, it ia 
reasonable that the dental arteries are less active. But 
as the teeth continue to grow throughout life, a foot 
Prot Seweil does not mention, it is uot so reasonable 
that they even "in a manner cease" to act. The pro- 
fessor's remarks are thus reported ("Veterinarian," 
1838, " Proceedings Vet. Med. Ass.," p. 196): 

" The President begged leave to direct the attention 
of the meeting to a horse's tooth that had been pre- 
sented to him. It was a fine specimen of the anomaly 
occasionally observed in the dentid system of the horse 
— the production of teeth in other places than the 
alveolar cavitiesj after the natural teeth had been per- 
fected. The situations which Nature in her wander- 
ings selected were occasionally very siugnlar. He had 
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seen a tooth which grew from the petrous portion of 
the temporal bone, hke a young horn from the fore- 
head of a calf. It formed a hard and seemingly very 
painful tumor, which was ultimately opened, and the 
bony substance, which proved to be an almost perfect 
tooth, extracted. He had seen three or four similar 
cases in which teeth had been thus produced. When 
the dental arteries in a manner cease to act — the teeth 
having attained their full growth — there was a singu- 
lar predisposition in the neighboring arteries to take 
on the same action, and teeth, more or less perfect, 
were formed in parts altogether unconnected with den- 
tition. In this case there were two, one on either side 
of the forehead.*' 

Surgeon F. Denenbourg- makes a detailed report in 
"The Veterinarian'' for 1869 (p. 533) of six cases of 
dental cyst, five of which he operated on successfully. 
The first case he treated was in 1837. He confesses 
that he believed them to be mucous tumors till 1851, 
when he found a molar tooth perfectly formed. This 
tooth, which was deposited in an anatomical museum, 
was as large as a pigeon's egg, and had three roots. 

Surgeon 0. 0. Grice, of INTew York, makes the fol- 
lowing report (*^ Veterinarian," 1867, p. 392) : 

"Whether the case the facts of which I am about to 
communicate will prove of suflftcient interest to be pre- 
sented to the notice of the veterinary profession, or 
will add anything to the advancement of veterinary 
pathology, I know not ; yet I would be glad to see it 
inserted in our respectable old journal, ^ The Veteri- 
narian,' for I hold it to be the duty of every member 
of the profession to advance its interests to the best of 
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his ability. I send it because to me it is a very rare 
case. I have now been in practice more than forty 
years, and I have not met with anything of the kind 
before. 

"At the request of Mr. Bamum, a merchant of our 
city and the owner of a breeding-farm in Westchester 
County, I attended a two-year-old colt, considered to 
be very valuable, as he comes from trotting stock. Mr. 
Barnum merely said the colt had a discharge from the 
base of the near ear, and that it had existed for ten 
months. 

" I found the animal so very shy on account of the 
previous torturing of his attendants, that I could not 
approach him ; therefore I had to cast him. The in- 
troduction of the probe failed to satisfy me that any 
foreign body existed there; but on dilating the orifice 
and introducing the most reliable of all probes, my 
forefinger, I discovered a hard substance, which was 
firmly attached to the temporal bone and surrounding 
parts. I could not grasp the substance with the for- 
ceps, therefore I used the handle of the instrument as 
a lever, and after using great force dislodged it. Mr. 
Bamum picked up something in the grass four or five 
yards from me, and it proved to be a molar tooth. On 
examining the wound afterward I found some loose 
fragments of bone, and on removing them they ap- 
peared to be the socket of the tooth. 

"1 would have sent you a report of this case earlier, 
but I was desirous of seeing its termination. Mr. Bar- 
num says the parts have entirely healed and left no 
blemish.^* 

Prof William Williams advances an interesting the- 
ory regarding the cause of dental cysts and also the 
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manner of their formation. He says (^^ Principles and 
Practice of Veterinary Surgery/* p. 412) : 

^^ Cysts containing teeth have been found in the tes- 
ticles and other parts of the body, but those which are 
of importance to practical men are found within the 
antrum. I have seen several cases of this kind, and 
have extracted teeth from cysts even so high as the 
base of the ear. 

"During life these tumors are distinguishable by 
more or less disfigurement of the face, by a bulging out 
of the superior maxillary bone, accompanied in some 
cases by amaurosis of one eye, succeeded by atrophy 
of the eye from the pressure of the growing tumor. 
In other cases these complications are not present, but 
now and then an abscess forms in the post-orbital re- 
gion, which will be found on examination to contain a 
hard body — an imperfect tooth. 

" To understand the process by which these tumors 
are formed, it is necessary to remember that the teeth 
of all animals belong to and arise from the membran- 
ous portion of the digestive canal, and that at a very 
early period of fetal life a provision is made for the 
development of the permanent teeth as well as the 
temporary. This provision, according to Goodsir, is 
as follows : * As early as the sixth week of intra-uteral 
life (human), a groove appears along the border of the 
future jaws, called the primitive dental groove, which 
is lined by the membrane of the mouth. At the bot- 
tom of this groove projections — papillae — spring up, i 
corresponding in number with the temporary teeth. | 
While the growth of the papilte is going on, partitions 
are formed across the grooves, by which they become 
separated from each other. These partitions subse- 
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quently form the bony sockets, thus phicing each 
papilla iu a separate cavity. OoDcurrent with this 
process, small growths take place upon the membrane 
of the month, jtiat as they dip iuto the papillary cavity 
or follicle, which finally, by union with other growths, 
form a lid which covers the papillee in a closed sac or 
bag. Before the final closing of the follicle, a slight 
folding inward of its lining membrane takes place. 
This inward folding of the membrane of the primitive 
groove is for the purpose of forming a new cavity — the 
cavity of reserve — which furnishes a delicuti} mneouH 
membrane for the future formation of the permanent 
teeth. The cavity in which the permanent tooth is 
developed is a mere detachment from the lining of the 
primitive groove, and in it a papilla is formed in the 
same way us that of a temporary tooth,'* 

"Now, I look on the formation of these tumors as 
being due to some irregularity in this folding of the 
lining membrane, by which the 'cavity of reserve' is 
made np of several folds ; that these folds eventually 
become separated, forming separate cavities of reserve," 
and that a papilla similar to those of the natural teeth 
is developed in each cavity. These Irregular papillae 
are converted into irregular teeth, which, for want of 
space in the mouth, aro forced into the antrum, and 
may completely block it up, as well as the posterior 
nasal opening. 

" I have classified them as cystic tumors, as at first 
they are inclosed in sacs or cysts. They soon bnrst 
through their investing membrane, however, and form 
a large tumor, composed entirely of teeth, having a 

• Compare Professor Qoodeir'B thenry with those advanced 
bf Messreu Owen, Tomes, Cliauveaa, and otbers In the first 
cliapter. 
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great variety of shapes, and running in different diree- 
tioQH. The teeth vary in size, some being very small, 
while othera are nearly as large as a permanent grinder. 
Eaeli tooth has a pulp cavity, and ia composed of the 
same substances as the natural teetb. Should their 
removal be desirable, it will be necesaary to trephine 
the superior maxillary ainus and detach them with the 
forceps." 

In the chapter entitled "The Pathology of the 
Teeth" (the VIII.), Surgeons Bonley and Perguson, 
in the course of their memoir on horses' teeth, record 
some important facts about supernumerary teeth. In 
one animal the rows of grinders are said to appear 
double. The facta are given in that particular chap- 
ter in preference to the present one ia order that the 
memoir may have a connected reading. 

M. Roche Luhin gives the following acooiint of a 
tooth that he extracted from the upper jaw of a young 
bull ("Le Zooiatre du Midi," Febmary, 1838): 

" On the i4th of April, 1837, 1 was requested by M. 
Boiihome, who lives near Rhodez, to extract a tooth 
which was growing in the middle of the palate of his 
young bull. The jiovelty of the thing made me hasten 
to comply with his request. The animal being secured, 
I removed the tooth in the usual way. A very consid- 
erable hemorrhage followed its extraction, which was 
performed with some difficulty on account of the tooth 
being firmly implanted in the pt^iiie arch. It was 
situated at the middle of the median line, and was of 
precisely the same character as that of the usual incisor 
tooth of the ox, This is, I believe, the only case on 
record, the incisor teeth being wanting in the upper 
jaw of cattle." 
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HumaD beings, like the lower animals, are now imdi 
tben afflicted with a euperQoity of tooth-substaace, u 
at least they have eupermimerary t^eth. John HanM 
BHys (" Tbe Humau Teeth," p. 53) : 






" We often meet with supernumerary teeth, and tht^ 
well as some other variations, happens oftener ii 

le upper thau in the lower jaw, and, I believe, alwayj 
iu the incisors and cuapidati. I have only met wiCl) 
OEe case of thia kind, and it waa iu the upper jaw o 
child about nine mouths old. The Ix>dies of tw<l 
teeth, in shape like the cuspidati, were placed directln 
behind the bodies of the two flvat permanent incisortd 
BO that there were three teeth in a row, placed behintf^ 
one another, namely, the temporary incisor, the bodyl 
of the permanent incisor, and that snpernumeratyj 
tooth. The most remarkable circumetance was that 
these teeth were inverted, their points being lamed 
upward and bent, cauaed by the bone which was ab« 
them not giving way to their growth, as the alveoU 
procesa does." 

The foUovring account of cases of third dentition ii 
nan beings is from "Bond's Dental Medicine*^ 

816): 

"2%ird Dentition. — A nnmber of well authenticate 
coaes of partial and even complete dentition, occurring,! 

very old peraona, are recorded in the books. In one I 
inatance, given in t^ 'Edinburgh Medical Com.' (voLa 
iii.), the patient, who was sixty years old and entirelyJ 
toothless, auffered very severely. At the end of twenty^- 
one days from the beginning of his sufferings, howeverJ 
%B waa compensated by the appearance of a complet^ 
lat of new teeth. 
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*' With regard to the constitutional effects of this 
abnormal dentition, Prof. Harris, who relates two 
cases as having occurred under his own observation, 
says: 'It seems that the efforts made by nature for the 
production of a third complete set of teetli are usually 
so great that they exhaust the remaining energies of 
the system, for occurrences of this kind are generally 
soon followed by death/ " 

Retentiok op Deciduous Teeth.— Miss A. B., 
aged twenty years, has never shed her deciduous 
second molars. They are sound and healthy, except 
one. The first bicuspids have been erupted; the 
second have not. Would it be proper to extract the 
temporary teeth? — M. A. 

In answer to M. A., in the November, 1881, num- 
ber of the Dental Cosmos, I would reply that from 
my experience it would be poor practice to extract 
healthy deciduous molars at that age, merely because 
they were deciduous, and when nothing else indicated 
such treatment. I have met with many such cases. 
Sometimes only one or two of the molars are retained ; 
at other times three or four. I know of two sisters, 
over forty years of age, who have each their four 
deciduous second molars, and every one perfectly 
healthy. — Stormont 



CHAPTER VII. 

HOBSES* TEETH UNDER THE HICBOSCOPE. 

The Dentinal Tubes, Enamel Fibers, and Cemental Canals De- 
scribed and Contrasted. 

Prof. Eichard Owen's description of the micro- 
scopical appearance of horses' teeth, like the extracts 
already made from his works, is both interesting and 
profound. The teeth described are illustrated in the 
second volume of the " Odontography,'* the section of 
the molar being magnified three hundred linear diam- 
eters; that of the incisor, however, is not magnified. 
In the first volume (pp. 576-7-8) Prof. Owen says: 

"The body of the long molar teeth of the horse 
consists of columns of fine-tubed, unvascular dentine, 
coated by enamel, which descends in deep folds into 
the substance of the teeth. The enamel is covered 
by cement, thickest in the interspaces of the inflected 
enamel-folds and upon the crowns of the molars, where 
it is permeated by vascular canals, thinnest on the 
crowns of the canines and incisors. At the roots of 
these teeth, and on those developed from the worn- 
down molars, the dentine is immediately invested by 
cement. 

*'In a vertical section of the incisor, as in Plate 136, 
Pig. 11, the pulp-cavity, contracting as it approaches 
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the vertical euamel-fold, divides near the end of that 
fold, and extends a little way between it and the 
periphery of the inciaor, or leayea a few medullary 
canals and a modified thin tract of irregularly formed 
dentine between the reflected and the outer coat of 
enamel, but rather nearer the former. Above this 
tract, near the summit of the crown, the dentinal tnbea 
proceed in a nearly vertical direction, with a gentle 
sigmoid primary flexure, where they diverge from the 
perpendicular. Lower down they diverge in opposite 
directions, curving from the remains of the pulp- 
fiesnre toward the outer and the inner enamel, and are 
described by Eetzius as being in the form o£ the Greek 
e; but the course of two distinct series of dentinal 
tubes, and not of a single tube, is illustrated by this 
comparison. When the pulp-carity comes single and 
central, as at the lowej half of the tooth, the tubes 
diverge to the periphery, with one principal primary 
curve, conve.t toward the crown. Each tube is bent 
in minute secondary gyrations to within a short dis- 
tance of its peripheral termination, where it is much 
dimiuished in size, and is dichotomoualy branched. 
The tubes at their beginning form the upper calcified 
tracts of the pulp-eavity, which usually retain some 
remnants of that vascular receptacle in the form of 
medullary canals, and are strongly and irregularly 
flesuous before they fall into the ordinary primary 
curves. Those tubes, proceeding toward the inner 
reflected folds of enamel, are more vertical than the 
tubes going to the periphery. 

■'A transverse section ofthe incisor of a young horse 
or ass, taken across the part marked a in Fig. 11, shows 
a long oval island of vascular cement in the center, 
bounded by a border of enamel, with an irregular ore- 
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nate edge uext the cement, and an cveti edge next thv 
dentine, which is here clearly seen to be divided inttij 
na inner uud an outor tract bv an irregular eeriCB of 
the v!i!Ksular canals continued from the summit of thft 
pulp-cavity, and by the irregularly tortuous dentinal 
tabes, which, with the cauals, indicate the last coit 
verted remnant of the pulp iu tbia part of the crowib 
The inner tract of dentine next the island of enatnd 
is well defined, and a little broader than the secretioai 
of the enamel itself, and shows the extremities of the! 
tubes cut transversely, which, ss before observed, vere^ 
at this point directed chiefly in the axis of the incisot, 
toward the working surface of the crown. The tubes 
in the outer tract of dentine, inclining more toward 
the sides of the tooth, are more obliquely divided, aoc 
at the ends of the section they are seen lengthwise, el« 
gantly diverging toward the sides of the section. Thl 
tract of dentine is bounded externally by a layer a 
enamel, one-sixth part thicker than that forming tbi 
central island; and the enamel is coated by an oata 
layer of cement, of its own thickness at the sides, Ifav 
thinning off at the two ends of the section. The den- 
tinal tubes proceeding from the residuary pulp-tract' 
make strong and irregular curvatures, diverging to' 
include the divided areas of the vascular canal^ aa^ 
in the outer layer, at one side of the section, they de-, 
scribe strong zigzag curves at the middle of the outaf! 
division of the dentine. 

" The diameter of the dentinal tubes at their centrd 
and larger ends is pretty regular, about ^■ fl ' a ffth of an. 
inch ; at the middle of their course, si^injth of an iuoh, 
thooce decreasing, and very rapidly, after the terminal 
bifiircations begin. The tubes are separated from one 
^Mother by intervals varying between once and tvio0 
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their thickness. In some parta of the dentine of the 
incisor they are more closely crowded together, espe- 
cially near their origin from the pulp-cavity. Their 
Becondary gyrations describe a curve of about -rtW^'^ 
of au inch in length. These subside in the slender 
terminations of the tubes, which bifurcate diehoto- 
moualy once or twice, and send ofi small lateral 
branches near the enameL The small lateral branches 
are chiefly visible in the peripheral third part of the 
tubes, and are sent off at very acute angles, except in 
the strongly and irregularly bent origins from the 
pulp-tract. I have never seen these small branches of 
the dentinal tubes terminating in radiated cells, like 
those of cement and bone, as Eetains describes; but 
the peripheral smallest branches near the enamel occa- 
sionally dilate into corpuscles much more minute 
than the radiated cells, as they do in the teeth of moat 
quadrupeds. 

" The dentine, as seen in a longitndiTial section of 
the crown of a molar, by a magnifying power of three 
hundred linear dimensions, is figured at a, Plate 137, 
The tubes are here separated by rather wider inter- 
spaces than those of the incisor, and do not decrease 
in size bo rapidly. The convexity of the terminal bend 
of the tobea is turned toward the summit of the crown. 
In the incisor, the clear dentinal cells are very small 
near the peripheral part of tiie dentine, but increase in 
size as they approach the pulp-cavity. They are of a 
sub-circular figure, with bright, transparent lines, 

" The central cement in the crown of the incisor is 
permeated by vascular canals, separated by intervals of 
from two to three times their own diameter, directed 
in the middle of the substance in the axis of the tooth, 
but diverging like rays obliquely towai-d its periphery. 
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The clear substance forming the walla of the oanals is 
arranged in concentric layera, the thickness of the 
walla beijjg aljont equal or rather less than the ai-ea of 
the canal. The radiated cells, generally of u full oval, 
Bometimea of an angular form, are chiefly dispersed in 
the interspaces of ilio vascular eanala, and with their 
long axis parallel with the plane of the lajtrs of the 
coats. The finer system of tubes radiating from the 
cells, and corresponding by minute branches from the 
vascular canals, freely intercommunicate. In the 
peripheral cement of the incisors examined by me, I 
found no vascular canals, but only the radiated celia, 
and the fine tubnll which I have called 'cemental,' 
and which traverse the cement at right angles to its 
piano, and communicate with the tubes radiating from 
the cells. These are more usually elliptical than in 
the thicker central cement, their long axis being par- 
allel with the borders of the cement. They are most 
abundant next the enamel, and rarely encroach upon 
the clear peripheral border of the cement. The exte- 
rior coronal cement of tlie molars (Plate 137, c), is as 
richly permeated by vascular canals (v v), as is the 
central cement of the incisor. 

"The enaniel-flbera of the horse's incisor are very 
slender, not exceeding twice the diameter of (he denti- 
nal tubes. They extend, with a single sigmoid curve, 
through the entire thickness of the layer, contiguous 
fibers curving in opposite directions. The peripheral 
border, or that nest the cement, is everywhere indented 
with hemispherical pits from -rir'h ^'^ niW'b "f an 
inch in diameter, from four to six of the radiated cells 
of the cement being often clustered together in the 
larger depressions. The inner or dentinal border is 
nearly even and straight; here are Been the abort 
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cracks or fissures extending into the enamel. The 
fibers are rather more wavy in the thicker enamel of 
the molar teeth (Plate 137, b). 

" If the enamel is viewed in sufficiently thin sec- 
tions it is free from those wavy, dusky markings which 
are produced by the more tortuous fibers of the human 
enamel; and I have been unable to distinguish any 
transverse striae in the fine fibers of that tissue in the 
horse. The appearance of such is given by thicker 
sections of the enamel-fibers taken obliquely across 
them, and is produced by the cut ends of the fibers.*' 



CHAPTER VIII. 

THE PATHOLOGY OF THE TEETH. 

Importance of the Subject. — Caries caused by Inflamed Pulps, 
Blows, Virus, and Morbid Diathesis — Supernumerary Teeth 
and other Derangements. — Trephining the Sinuses. — Gutta 
Percha as a Filling. — Cleaning the Teeth. — ^A Diseased Fos- 
sil Tooth. 

The importance of the study of the pathology of 
the teeth is self-evident, for they not only bear impor- 
tant relations to the general system, but, like all other 
parts of it, are subject to disease and derangement. 
The fact that disease of the teeth is involved in more 
or less mystery, is an argument in favor of the study 
of the subject, for, to use Surgeon Gamgee's words, 
it is a ''duty to study the laws of disease as well as 
health," and "it is praiseworthy to dive into the mys- 
teries of the origin of" diseases as well as monsters. It 
is probably not too much to say that, to the successful 
surgeon, knowledge of the diseases and derangements 
of the teeth is indispensable. 

In order to facilitate the study of and cast light on 
the subject, I have brought into juxtaposition, as it 
were, a summary of the views of a few able men in 
regard to the cause of caries, &c., which, better still, is 
followed by the reports of well-known surgeons, who 
give the results of their experiences in detail. 
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Dr. G. A. Mills says that when the tone of a tooth 
can be brought to the point of resistance of the in- 
flammatory process, dentists will have gone a long 
way in providing against the effects of caries. The 
dentine decays faster than the enamel. 

Prof. Owen says a tooth has no inherent power of 
reparation ; that in growing teeth, with roots not fully 
formed, the cement is so thin that the Purkinjean 
cells are not visible. It looks like a fine membrane, 
and has been described as the periosteum* of the 
roots. It increases in thickness with the age of the 
tooth, and is the seat and origin .of what are called 
exostoses of the roots. These growths are subject to 
the formation of abscesses and all morbid actions of 
true bone. Of a diseased fossil horse's tooth he says : 

" But the cavity had evidently been the result of 
some inflammatory and ulcerative process in the origi- 
nal formative pulp." 

Dr. Boon Hayes says : 

" I think it would not be diflScult to prove that 
caries of the teeth more frequently proceeds from in- 
flammation beginning in the pulpal cavity than from 
any other cause." 

Dr. Robley Dunglison says: 

" The most common causes of caries are blows, the 
action of some vims, and morbid diathesis." 

* Sargfeon John Hughes says : " The periosteum of the teeth 
is not supplied with blood in the way the same membrane in 
other parts of the body usually is. It is sup])lied by means of 
vessels coming from the pulp of the tooth." If this is true, then 
it would be easy for inflammation to be conveyed from one to 
the other. 
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"Odontonecrosis " is defined by him as "dental gan- 
grene," and " Odontrypy '' as *• the operation of perfo- 
rating a tooth to evacuate the purulent matter con- 
fined in the cavity of the pulp" (pulpal cavity). 

Prof. William Percivall, referring to two diseased 
grinder teeth (horses'), says: 

'' They seemed to have been cases which had origi- 
nated in internal injury.'' 

Surgeons Bouley and Ferguson say: 

"In explaining caries of the teeth, we cannot invoke 
the aid of inflammation and the modifications which 
it induces in the tissues it attacks; nor can we say 
that inflammation implies an active circulatory move- 
ment, an afflux of liquid, an alteration, nervous de- 
rangement, &c." 

Possibly the gentlemen were not aware of the in- 
flammation that Prof Owen says may exist "in the 
original formative pulp," and of that of "the pulpal 

cavity" — the pulp in the cavity of a full-grown tooth 

mentioned ])y Drs. Hayes and Dunglison. Are not 
snch inflammations liable to be produced by colds or 
violent shocks? 

Prof. George Varnell, who believes caries of the roots 
of horses' teeth is usually caused by external violence, 
says : 

"Inflammation of the alveolo-dental periosteum 
would tend to this result (caries of the roots). When 
the nutrition of any part of a tooth becomes arrested, 
decay is likely to follow. When caries begins from 
within, it is dne to arrestation of nutrition, arising 
perhaps from disease of only a part of the central pulp 
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of the tooth ; if from without, it will arise from the 
periodontal membrane where it meets the gum." 

Dr. John Tomes thus describes the conservative ac- 
tion of nature (barricading disease, as it were) when a 
tooth is affected with caries (" Dental Physiology and 
Surgery"): 

"When a portion of dentine has become dead, it is 
circumscribed by the consolidation of the adjacent liv- 
ing tissue. The tubes, becoming filled up, are ren- 
dered solid, and the circulation is cut off from the dead 
mass. This consolidation does not go on gradually 
from without inward, keeping in advance of the decay, 
but occurs at intervals. It seems that successive por- 
tions of dentine lose their vitality, and that the contig- 
uous living portions become consolidated." 

Prof. M. H. Bouley and Surgeon P. B. Ferguson are 
the joint authors of a memoir on horses' teeth, which 
fills thirty or more pages of " The Veterinarian " for 
1844. The substance of the part which relates to the 
pathology and dentistry of the teeth is as follows : * 

" 1. Anomalies in the Number of the Teeth, — Some- 
times, but very rarely, we meet with supernumerary 
grinders in the horse. The anomaly may be caused 
by tlie persistence of the temporary teeth, the develop- 
ment of abnormal teeth on one or both sides of the 
arcades (rows of teeth), and the cutting of a greater 

* The phraseology of Messrs. Bouley and Fer^^son's memoir 
has been more or less chano^ed and the matter somewhat con- 
densed and rearranged. The surgeons' golden ideas deserve to 
be set forth in clearer and more forcible language than they re- 
ceive at their own hands, and it is believed that some improve- 
ment has been made. 
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number of permanent teeth than shonld nsiturally 
esiat. In the latter case it is neceasary to admit the 
existence of a greater number of dental bulbs than is 
normal. We saw some time ago, at the consultation 
of the Veterinary College in Alfort,* a horse which, to 
nso the words of its owner, ' had a double row of teeth 
in the upper jaw.' 

"Sometimes the supernumerary tooth is sitnated in 
one or the othtT jaw, in front of the normal range of 
grinders, without having a corresponding tooth in the 
opposite jaw; at other times it is situated either within 
or without the arcade. The latter anomaly is caused 
more frequently by the deviation of a normal than by 
the addition of a supernumerary tooth. In the first 
instance it is not long before mastication is interfered 
with. The tooth, by its growth, which is not counter- 
acted by wear, finally reaches the opposite jaw, lacera- 
ting the mucous membnine and contusing and some- 
times fracturing the bone itself. In the second in- 
stance, the tooth, if within the arcade, is an obstacle 
to the tongue ; if without, to the cheek. Besides these 
evil effects, supernumerary teeth cause irregularity in 
the arcades, and conseqnoutly prevent the exact appo- 
sition of the normal teeth. They interfere also with 
the action of tho lower jaw. Hence irregularity in the 
friction and wear of the teeth follows, the result being 
that the performance of the all-important function of 
mastication is almost stopped. 

"S. Anomalies in the Form of the Arcades. — The 
upper rows of grinder teeth form two curves, opposed 
by their concavities, while the lower rows form two 

* A citj of Prance — Prof. Bouley'B home. Surgeon Ferguson, 
an EngllBhman. was attached to the Paris Britiali Legation. 
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nearly straight lines, which converge as they descend 
toward the symphysis of the chin. These (the curves 
and lines) may be, owing, in some cases, to congenital 
conformation, very irregular. Sometimes, in fact, the 
curves of the upper jaw are effaced ; at other times, 
and most frequently, the lines of the lower jaw are 
incurvated within the upper arcades. The deformities 
may exist singly or together. The result is that, in 
the approach of the jaws, the relation is not identically 
established between the surfaces of friction, and the 
result of this, in turn, is an irregularity of wear and an 
abnormal development of the borders of the tables (the 
crowns of the teeth), within in the lower jaw, without 
in the upper. 

^'3. Exuberance of particular parts of the Dental 
Apparatus^ — (A.) The upper grinders are wider than 
the lower, so that in order to cause friction in their 
entire thickness, a lateral movement of the lower jaw 
is required. Sometimes, perhaps because the move- 
ment is not effected throughout the entire limits of 
the segment of the circle, the outer borders of the 
upper teeth do not wear sufficiently, and therefore 
become elevated and sharp. At other times it is the 
inner borders of the lower teeth that project. In 
the former case the cheeks suffer; in the latter, the 
tongue. 

" In rare cases the tables, which present a normal 
inclination inverse in the two jaws, at length form 
planes very oblique. The obliquity is sometimes so 
great that the internal borders of the lower teeth are 
very elevated, while the external is almost level with 
the gums. The inverse effect manifests itself at the 
upper jaw. The consequence is that the half-masti- 
cated food slips into the pouch of the cheek. 
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" There is in the museum of the College at Alfort a 
horse's head in which this deformity may be seen iii 
its greatest degnte. The tables of the teeth at the right 
side form ))laiios so much inclined that they closj 
together like the blades of sliears. As there was no 
friction to wear the teeth down, they grew to the hight 
of tiiree inches. The fourth and fifth teeth of the 
right side of this rare anatomiual specimen are absent. 
Perhaps they were carious. The rarefied and spongy 
tissue of the socket-bones indicate the seat of an alter- 
ation — probably caries — whiuli was the point of depar- 
ture of the general tumefaction. The last tooth, by 
its obli(iue direction toward the empty sockets, indi- 
cates that the loss of the teeth occurred during the life 
of the animal, some time perhaps prior to its death. 
The defect of the right side d'oubtless forced the ani- 
mal to use the left for the purposes of mastication. In 
such cases the teeth tliat do not wear grow till they 
reach their respective opi)Osite jaws, even when those 
at the opposite side of the mouth are in exact con- 
tact, an anomaly never produced in the normal state. 
The function of mastication operates according to the 
obliquity of contact, and a parallelism is established 
by friction between the tables which normally would 
be superposed. 

" This appears to us to be the only interpretation of 
the facts, and we have observed two analogous exam- 
ples in living horses, but we did not think to ascertain 
whether the deformity of an entire arcade was owdng 
to defect of a grinder or to disease of the bone. The 
solution of tlie question would be an important acqui- 
sition to the science of dental pathology. 

" (B.) Tliere is another kind of deformity of the 
arcades not very uncommon. The lower teeth wear 
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out more rapidly than the upper, the cause of which 
is perhaps owing to the superiority of the latter in size 
and strength. The crown surface of the lower rows 
is slightly concave, the upper rows slightly convex. 
The result is that the lower center teeth are sometimes 
worn to their sockets, which renders the mastication 
of hard food impossible. At first, however, there is 
no interference with mastication, and it is usually only 
in old age that the deformity reaches its worst stage. 
There is no remedy for the defect, hut its progress 
may he retarded hy the use of soft food. * 

" (C.) Lack of regularity in the length of the rows 
becomes the cause, in horses a little advanced in age, 
of a peculiar deformity in the first upper and the last 
lower grinders. Generally the upper range passes that 
of the lower by some lines, the first upper grinder lap- 
ping over; but sometimes the case is the reverse, the 
last lower grinder projecting beyond ihe last upper. 
The projecting part of the tooth grows till it reaches 
the opposite jaw, when, unless it is filed or chiseled off, 
the most serious consequences will follow. 

" (D.) "When a tooth is entirely deficient, the oppo- 
site tooth grows till it fills the void ; then, no remedy 
being applied, the work of destruction begins. If a 
tooth is only partly deficient, no matter whether it be 
from fracture, caries, or arrestation of growth, it is 
gradually destroyed by the opposite tooth. AVhen it 
is the first upper grinder that is deficient, the first 
lower acts on the palatine vault like a battering-ram. 
*I have seen,' says Solleysel (1669), *a mule that had a 
lower grinder of extreme length, the upper tooth being 
absent. The palate was pierced to the thickness of £^ 

* The italicized words are mine. — C7. 




THE PATHOLOQT OF 1 



finger, which caiiaed the animal great diffionltf when 
he drank.' 

"4- Caries of /he Teeth. — The grinder teeth of horsea 
are more frequently affected with a profound alter- 
ation of their substance than is generally believed. 
The disease ia called Caries j it may not, however, be 
Btriftly analogous to caries of the bones, for the bones 
are vascular, while the teeth have neither vessels nor 
nei-vea. Caries of the bones implies an active labor, in 
which the vascular apparatus plays an important part 
Jt is 3 phenomenon of interstitial suppuration, under 
the influence of the inflammation which has set the 
capillary system of the organ in play. In explaining 
caries of the teeth, however, we cannot invoke the 
aid of inflammation and the modifications it induces 
in the tissues it attacks; nor can we say that inflam- 
matiou implies an active circulatory movement, an 
afflux of ii'iuiJ, an alteration, nervous derangement, 
&c. If the teeth are living, the laws which govern 
their vitality are entirely unknown to us.* How, then, 
penetrate into the secrets of the alterations which they 
undergo, when the conditions of their normal existence 
are enveloped in obscurity? Neither is it possible to 
resolve the question aa to the essence of the affection 
designated by the name of caries. Tlierefore we design 
to miike known only the different modes of expression 
relative to it. 

" Caries usually attacks the dentine of the crown of 
the teeth, between two folds of enamel. The dentine 
becomes of a brownish or blackish color, and dissemi- 

• It sliould be borne in mind tbat the above views were enun- 
ciatod more tban a third of a century ago. The gentlemen 
proljablj SHJ too much. Compare with Dr. Esjm'b views u 
reoorded on page ziii. 
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nates an offensive odor sui genei'is, which perhaps is 
as much owing to the putrefaction of the sahva in the 
cavity as to the decomposition of the dentine. The 
decay progresses between the folds of enamel, and the 
latter substance, notwithstanding its great density, 
takes on the blackish tint of the dentine and becomes 
sufficiently softened to allow of ita being cut by a shari) 
instrument. Sometimes even the planes of the enamel 
dissolre, and then the cubic mass of the tooth becomes 
ao much decayed that it resembles a deep cavity, the 
parietes of which are formed by the planes of enamel 
laid bare by the caries. Sometimes caries attacks the 
tooth on one of its four side surfaces ; at other times 
the root is attacked; but wherever ita primitive seat 
may be, the blackish veins always extend into the den- 
tine, and tliua isolate the plies of enamel. 

" Carious teeth rarely preserve either their form or 
volume. They became hypertrophied at their roots, 
but the effect does not manifest itself until tlie disease 
— having undermined all the layers of dentine in its 
coarse — has penetrated the root. When the caries has 
penetrated to the socket, the alveolo-deutal membrane 
becomes irritated by the contact of decayed matter, 
increases ita secretion, and deposits a thick layer of 
osseous matter in the circiimfereneo of the root of the 
tooth, which concretes irregularly upon the normal 
layers. The deposition docs not, however, always take 
place in the circumference of the root, for in some 
cases it is only at isolated places that the secretion oE 
the alveolo-dental membrane occurs. Then the root 
■presents a succession of large oaseons tubercles, which 
bar the tooth in, rendering its extraction very difficult. 
When the irritation has been from the first sufficiently 
active to cause suppurative inflammation, the normal 
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gccretioti is suspended, and pas collects in the alveolar 
cavity, around the root, which then ceases to augment 
in volume. In the former case, however, the root, 
augmented in volume, ean no longer be contained in 
the carity, the walla of which are expanded by its 
wedge-like action, which accounts for the extreme 
pain in the adjacent purts, and the particular altera 
tions in the osseoua tissues. The osseous tissue tume- 
fies, and suppuration ia established in the interior of 
the socket; the membrane ia partly destroyed, which 
leaves the bone hare and exposed to the maceration 
of pus and the irritating contact of the morbid matter 
that continually penetrates into the socket by the 
dental fistula; the bony tissue sphacelates upon the 
borders, where ita aubstance ia the most compact, and 
its spongy tissue, which forms the bottom of the cavity, 
soon becomes the seat of an interstitial suppuration — 
that ia to say, in fact, of veritable caries. The swell- 
ing may now extend thronghout the entire extent of 
the maxillary bone, and thus render mastication im- 
posaible. 

"It ma,y now be seen, an alteration of this nature 
being set in action, how the phenomena of the nutri- 
tion of bone may be modified in their direction to the 
point of producing osteosarcoma. 

" Oaries of the roots of any of the lower grinders may 
be complicated with leaiona of the jaw, for the lower 
jaw is continuous in its entire extent. In the upper 
jaw the phenomena are in principle the same, but the 
contiguous nasal cavities and sinuses induce complica- 
tions the study of which ia important. It is also im- 
portant to take into consideration the position of the 
diseased tooth, in order to appreciate tiie extent of the 
lesions which a simple caries may produce. 
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"The two first upper grinder teeth are separated 
from the nasal cayities by a thin bone, which is easily 
eaten through. Wlien curies attacks their roots, the 
inflamnia'ion extends itself to the membrane lining 
these cavities, and a perforation of the osseous partition 
may establish communication between the month and 
the nose. Under the influence of interstitial suppa- 
ration, the osseous membrane is destroyed to an enor- 
mous extent. The aliments pass through the dental 
fistula into the nose and are expelled by it along with 
the product of the morbid secretion of the pitnitary 
membrane. 

" The third grinder la situated near the maxillary 
Binuaes, from which the root is separated by a thin dia- 
pliragra. It deserves to be specially noticed on account 
of an anatomical peculiarity, which renders caries of 
this tooth very much to be dreaded. We refer to the 
position of large fasciffi (bundles) of the superior maxil- 
lary branch of the fifth pair of ncrToa, which make 
their exit upon the face by the submaxillary foramen, 
and which are placed immediately over the root of this 
tooth. It is easy to imagine the pain that may follow 
nervous complications in caries of the roots of the 
third grinder. 

" The position of the fourth, fifth, and sixth grinder 
teeth, immediately below the vast maxillary sionaea, 
from which their roots are separated by thin osseous 
partitions, gives to caries of these teeth, and to the 
complications which it induces, a special character, 
which demands that we should speak of it aomewhat 
in detail. These teeth communicate with the sinuses 
as easily as the first and second do with the nose; but 
the case is fur worse for the horse, there being so little 
outlet for the pus. 
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"When the disease haa penetrated the roots, and 
boa induced the usual iaflammation, the thin parti- 
tions that separate them from the sinuses do not reslBt 
very long. Destroyed by the dilatory effort of the 
hvpertrophied root aud the iufluence of the caries, the 
altered matters of the mouth have free access into the 
sinuses. Uuder the influence of their contact, the 
membrane of the sinuses irritates, vascularizes, and 
thickens by a serous infiltration in the early stage. 
Then, the primitive cause of this modification contin- 
uing, the membrane hypertrophies somewhat, and in 
a short time, owing to its vascular system being richly 
developed by inflammation, large vegetations of the 
nature of polypi are elevated upon it. These, on ac- 
eonnt of the incessant augmentation of their volume, 
flil the sinuses and cause a swelling of their walls. 

"When the membrane of the sinuses has become 
the seat of an abnormal vegetation, an abundant quan- 
tity of purulent matter is secreted, the more liquid 
part of which drains out throagh the conduits leading 
to the nasal cavities, while the more concrete part 
remains in the sinuses. It then, according as it loses 
its aerosity, undergoes a transformation, and finally 
disphiya the aspect of cadaveric grease, which it also 
resembles in its repugnant odor. There is a great 
analogy between the disease that causes this particular 
lesion and that of glanders. 

'^ Symptomatology. — The first symptom that indi- 
cates a derangement of the dental apparatus is a diffi- 
culty in mastication. The animal, excited by hunger, 
seizes the food with avidity. The motions of the lower 
jaw, however, are made with a sort of hesitation, and 
often only at one side. The imperfectly masticated 
hay, which on that account will not pass through the 
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narrow pharynx, is dropped into the manger in the 
forai of cuds or flattened pelleta. Tlie noae is plunged 
into the feed, over which the animal fumbles and nib- 
bles, but of which it eata little. 

"The insufficiency of nutrition soon produces a 
baneful eflect on the whole economy. The coat tar- 
nishes, becoming dry and staring; the least esertion 
mates the animal sweat; it is heedless of the whip; 
the mucous membranes become discolored ; the pulse 
weakens, and cold infiltrations sometimes appear iu 
the extremities. To see an animal thus suddenly 
transformed, one is apt to mistake the true cause and 
attribute it to the influence of some grave organic dis- 
turbance. 

" These symptoms are common to the different dis- 
eases and derangements of the dental apparatus, and 
are sufficient to lead to a positive diagnosis, The 
diagnosis, however, can only be precisely determined 
when the mouth shall have been examined, for by this 
means we perceive the particular signs of each of the 
alterations that opposes the function of mastication. 
The mouth may be kept open by a speculum oris, or 
even by drawing out the free portion of the tongue, 
which should be held by the thumb and the third and 
fourth fingers, the index being placed between the 
inner side of the upper lip and the gum, at the space 
between the grinders and the tushes, while the other 
band is left free to aid the inspection by taxis. 

" If the derangement be the result of an exuberance 
of a tooth, vicious inclination or projections of the 
tables, fractured teeth, swollen sockets, &c., the sight 
is ordinarily sufficient to detect it, for the teeth are, 
besides, frequently soiled by the greenish remains of 
food at the affected part, and often even the cheek is 
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filled with an accumnlation of malgroand food. The 
mouth should I>c cleaned with water, iu order that the 
defect may be more plainly seen ; if, however, on ac- 
couut of its beiog aituuted far back in the mouth and 
the motious of the base of the tougue from side to side 
intercepting the view, its nature cannot be discov- 
ered with tlie eje, it will be necessary to resort to the 
sense of touch. The mouth being held open by the 
epecolum oris, or some other firmly-EseJ apparatus, 
the fingers should be passed rapidly within and without 
the arcades, but never on them, because of the danger 
of having them crushed : whatever may be the degree 
of forced dilatation of the mouth, there can never be 
mucli separation of the jaws in the region of the last 
grinders; besides the animal can lessen it by pressures 

"When the buccal membrane has been excoriated 
by the contact of irregularly-worn teeth, the gnma in- 
flamed, the jawbones contused, and the latter sphace- 
late or suppurate, there are some modifications of the 
general symptoms. The animal loses its appetite, 
becomes dull, ' crest-fiillen,' and agitated with febrile 
distnrbauce, however httle the heart of the inflamma- 
tion may be extended. The saliva, which dribbles 
from the mouth, is stringy, and, when mked with 
pua, fetid; the month is hot and its membrane in- 
jected ; there is a turgescence of the gum at the point 
of inflammation; a tumefaction of the bone, with 
grayish tint at the point where it is denuded and about 
to exfoliate, or else SstulEe abut into the heart of the 
suppuration in the spongy tissue of the jaw. 

"Particular Symptomn of Caries. — Caries of the 
grinder teeth is characterized by peculiar symptoms, 
some of which are common to the teeth iu general, 
while others belong to soma grinders in particular. 
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To gire precision to the diagnoBis, the position of the 
teeth should be taken into consideration. Besides the 
Bjmptoms common to al! disorders of the teeth, caries 
in general preaentfi as diagnostic signs — 

" 1. A fetor very remarkable and sui gejieris of the 
mouth, and of the saliva which humefles it. 

"2. Dribbling of an abundant and stringy saliva 
from the month, 

" 3, Esiatenco on one of the faces of the tootii, and 
principally npon its crown, either of a blackish spot or 
a large cavity of the same color, according to the ex- 
tent of the disease. 

" 4, The extreme pain that the animal erinces wheu 
the tooth is struck. 

"If the disease is of long standing, and especially if 
it has arisen from the side of the root, in addition to 
the foregoing modifications and complications, other 
and more special sj-mptoms manifest fchomselves. The 
bone tumefies and the animal evinces pain when it is 
pressed by the fingers ; the gums are affected with tnr- 
gescence, and bleed from the least contact; all the 
buccal mucous membrane refiecta a red tint, and in 
the meantime fever sets in, manifesting itself by all 
its ordinary and general symptoms. 

"Caries of the first and second upper grinders may, 
as already explained, he complicated with lesions of the 
nasal cavities. Then the pituitary membrane irritates 
and secretfis abundant mncosities, but at one side only, 
with which the food becomes mixed, giving it a gi'een 
tint, bnt very different from the secretions of glanders. 
The case is different, however, in the complications 
indaced by caries of the last grinders. In fact there 
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iij Guch a cloae resemblance between tlie eyiDj^tom 
I'lpressiouB of the nose following caries of these teeth 
and chronic glanders, that error and confualun are 
common. It ia therefore highly important to diBtiii- 
guiah these diseases, so essentially difEerent in their 
ciiusos and effects. 

" When the mumbnine lining the sinuses has become 
diseased, followed by the secretion of pus and polypns 
growths, a jettage is established at one side of the nose. 
it is white, lumpy, and abundant, and is angmented 
in quantity by eierciae. The lymphatic ganglions be- 
come engorged and haid, but remain indolent, and 
generally roll under the finger. The zygomatic tables 
of the upper part of the superior masillary and nasal 
bones swell at the region of the affected sinaseB, and 
give a dull eonad to percassion.* 




•Prof. Varncl] says: " I am not aware t!iat«ny animal suffers 
from diseaaea of tlie sinoHeg of the head to the eajne extent ae 
the horse. The BinitseB differ in eize in difTercot breeds, and in 
individual hocsea of the same hreed. I need scarcely point oat 
the necessity of bearing this fact in mind in forming diagnosea 
of obsciira diseasis in this region of the head. In certain cases 
it ii not only important to ascertain whether the sinnses contain 
anything abnormal, bat aJao the nature and extent of the mor- 
biBc matter. Percnsaion with tlie ends of the fingers is one 
mode of obtaining this information. Both sides of the head 
ahould be struck, and the sound produced in one part compared 
with that in another, and witli what it is in bealtli. 1 would 
recommend Btndeots to become familiar with these Tarious 
sounds. They will lie found to difler, according to the magni- 
tude of the slnoBes, in the same way that a large empty caak, 
when struck, will differ in sound from a small one. It will also 
be well to educate the oar to the character of the sounds pro- 
duced by percuKsing the sinuses in differently formed beads. 
« • » The annses, strictly speaking, are air cavities, 
wbldi communicate freely with each other, and by a 
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"At the first appearance of this group of Bymptoma 
one ia apt to auapicion the existence of glanders, but a ' 
careful examination will prove it to be unfounded. On 
oxamiuing the uaaal cavity, the lining membrane will 
be seen to be smocth, polished, anJ uniformly rosy, 
with its normal follicular opeuiugs, and on unfolding ' 
the superior wing of the nostril, the salient border of 
the cartilage presents a neat and polished 8urfiice,JwiiA- ■ 
oui any liiile pimples or morbid tint. Now, we know ' 
that in glanders, even of the sinusea, which is often 
unaccompanied by cankers or other ulcerations, it ia 
in those placos certain specific morbid signs may be 
recognized, which, although very superficial and with 
difficulty seen by the eye, ai-e nevertheless of great I 
value in the diagnosis. Such, for instance, are the 
peculiar aspect of the salient border of the wing of the 
nostril, with its vivid red tint, the small superficial 
erosionsof the lining membrane, entirely hidden under 
the fold of the cartilage, and those small granular pro- 
jections called tubercles. In the jettage from caries 
nothing of this kind exists. There ia a marked differ- 
ence in the odor too; in caries the odor is exceedingly 
fetid, while in glanders it is almost nulL 

"If, after this attentive examination, the surgeon ie 
atill in doubt as to the specific nature of the naeal dis- 

ehibII opening, with the nasaJ paasage &1bo. This opening ia \ 
Bitnsted Bt tlic snpero-poBterior port of the middle meatus, . 
ia guarded hy an imperfect valve, which, when pressed upon 
from witbin, either partially or wholly oloaea it. It may also 
I» closed by the mucous membrane being thickened by disease. 
IntemftUy the Binuaes are partially divided into compartments 
by thin osseous plates, and are lined by a slightly vascular m 
brane. which ia coatiQuouH with that of the nasal paasa^, but J 
iB not BO thick nor so vascular. " 
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charge, it will disappear and give place to a true dlag- 
nosia wbeu he has examined the mouth and has had 
time to weigh aud compare all the facts in conneetion 
with the case. 

" It is more eapecially relative to diseases of the teeth 
that is recognized the truth of the old maxim in suiv 
gery, Siiblatd causd, tollitur effectus." (The cause be- 
ing removed, the effect ceases.) 

For putting irregular teeth in order, the aurgeons 
recommend the use of a coarse, six-inch file, with a 
handle from twenty to twenty-four inches long. How- 
ever, they say that in their day it was customary among 
the "vulgiir" to make the horse chew a rasp! The 
process, which they descrihe, referring among other 
things to the difficulty of getting the rasp precisely 
opposite the projections, is too slow, as they admit, to 
be practicable ; besides it is about as difBcult to com- 
pel a horse to chew as to compel him to drink. 

For the removal of supernumerary grinder teeth or 
the shortening of natural ones that have grown beyond 
the level of the other teeth, they recommend the use 
of a chisel and a hammer; two or three well-directed 
blows with the latter are usually sufficient to cut the 
largest tooth in two. The surgeon requires an assist- 
ant or " striker." In the case of the first grinder, the 
blows should be light, otherwise the tooth would be 
loosened in its socket In the case of the last grinder, 
"it is necessary for the o])erator to be perfectly master 
of the chisel at the moment of its being struck, for, in 
escaping, it might strike against the velum palati (soft 
palate) and cut it through." 

In performing these operations they prefer that the 
borse should be in a standing position, as when in a 
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lying position there is danger of his ewallowiug tlie 
fragments of the teeth. If it is necessary, however, to 
cast the horse, they recommend that the head rest on 
the occiput, the operators being as expeditious aa pos- 
sihle, to prevent the animal from swallowing the frag- 
ments. As the nose points np, the surgeon would 
have to be expeditious indeed in order to prevent the 
horse from being drenched, as it were, with tooth- 
fragments. 

The surgeons next describe an interesting case of 
dental surgery, in the performance of which the bono- 
forceps were used to remove the tnahes. They say : 

"It sometimes happens that the fleshy and bony 
structures of the mouth are not well proportioned, and 
when the animal is put to work evil consequences re- 
sult, especially if the tongue is too large for the space 
between the branches of the jaws. A remarkable case 
of this kind lately came under our observation in a 
horse owned by the Earl of Olonmel. The animal, a 
remarkably fine one, was a veiyhard 'puller,' inconse- 
quence of the bit not coming in sufficient contact with 
the sensitive bars. The space between the tushes was 
too narrow for the tongue, which, after the animal had 
been ridden with restraint by a horse-breaker, was cut 
nearly through at each side. The consequence was the 
tongue became swollen to an enormous extent, and 
as the tushes increased the irritation, their removal 
l>ecame necessary. Thoy were cut off to a level with 
the gums with the bone-forceps, the tongue was scari- 
fied and bathed with a cold lotion, and the animal v 
fit for work at the end of a week. 

" Perhaps at first it may seem better practice in such 
cascB to extract the tushes entirely, But when the 
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length and obliqtiity of their roota and the fact of their 
being situated in the weakest part of the jaw are con- 
aidered, it ia plain that ench a procedure would in all 
probabiUty be followed by the most serious resulta, 
soch as &acture of the jaw, OBtco-sarcoma, &c., the 
former having happened under our own obserration," 

The surgeons recommend (as any intelligent person 
would) the removal of Bupernumerary or abnormal in- 
cisor teeth. When the tooth ia without the normal 
mnge it interferes with the prehensile function of the 
lips ; when within, it interferes with the tongue. The 
former, they say, may either be cut off with the bone- 
forceps or extracted. In the latter case, however, they 
prefer to cut them off, but admit that some teeth re- 
quire extract'on, for which the use of the crank-foroeps 
is recommended. 

The Treatment of Cartes is the next subject consid- 
ered. " The only remedy for caries," the snrgeons say, 
"in the great majority of cases, is the extraction of the 
tooth. If we were called on to treat the disease at its 
beginning, cauterizing the black spot would check its 
progress; but when the dental bulb haa been attacked, 
the extraction of the tooth is the only remedy." 

The instrument recommended for extracting teeth 
is the forceps, and under ordinary circumstances, the 
surgeons say, fracture of the jaws ought not to occur. 
They mention as useful instruments the key invented 
by M, Garongeot, the mouth-acrew by M. Plasse, and 
the lever-forceps by Prof. Simonds, but say. 

"Instances occur in which the carious tooth cannot 
be seized by any of those instruments. For example, 
when the last upper grinder is diseased, it is sometimes 
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B to dilate the mouth sufficiently to slide the 
instrument between it and the corresponding lower 
tooth. Besides, tlie tongue, however firmly it may be 
held outside the mouth, has still the power to displace 
the instrument by the energy of the nndulatory move- 
menta at ita base. Again, the back grinders, having 
ordinarily shorter bodies than the others, afford less 
hold for the inatmment. In some cases they afford no 
hold at aU, iLs their bodies are worn almost to a level 
with the gums. 

"Lastly, in some cases the exostosis of the root of 
the tooth is so great that it is, as it were, wedged in 
the socket, and resists all efforts to extract it. What 
is to be done ? The disease may lead to grave local 
complications and dangerous general disorders. In 
Buch a case we would recommend trephining the dis- 
eased sinus and punching the tooth into the month. 
This operation being very unusual, and the observance 
of some rules requisite for practicing it, we will con- 
sider it somewhat in detaU. 

" If, as Boraetiniea happens, the swelling over the 
sinus is indistinct, it would be well to be guided by a 
prepared bead, in' order to apply the trephine in the 
exact place, which is above the diseased root A large 
V or crucial incision should be made, and the trephine 
manipulated till the sinus is laid open. The ojiening 
should he extensive rather than confined; it is more 
convenient to apply upon the parietes of the sinuses 
three crowns of the trephine, tangent reciprocally at 
their circumferences; then, by the aid of a sharp in- 
strument and a small hammer, the augles may be re- 
moved. 

" As soon as the mucous membrane of the cavity has 
been laid bare, the change it has undergone may be 



158 THE PATHOLOar OF THE TEETH. 

Been, and also the vegetationB springing from it. At 
the bottom of the sinus, toward the alveolar border of 
the jaw, among the vegetations, ia a hanl, granulated, 
dry surface, resistant to tlie tonch, of a grayish tint, 
and analogoiig to sphacelated bone. This is the sum- 
mit of the root of the tooth. 

"Tlie surgeon then arms himself with an iron punch, 
rounded at the point, which he applies to tbt root in 
the sinus, and baring further separated the jaws by a 
few turns of the speculum oris, commands an assistant 
to strike short, bard blows, the surgeon looking at the 
tooth to see the effect of each blow. Usually tbe tooth 
soon gives way, and falls into tbe mouth generally in 
two fragments, according to the direction of the caries. 
Sometimes, however, from the length of the tooth, it 
cannot be punched entirely into the mouth, being 
stopped by the opposite lower tooth; but it may be 
wrenched out with a pair of long pincers, the handles 
of which should be separated to increase the power of 
the operator. When tho operation is terminated, the 
vegetations of the mucous membrane, as far as they 
can be reached, must be excised. To stop the hem- 
orrhage, and to modify the state wf the membrane, 
pledgets of tow, moistened with a diluted solution of 
nitric acid, or some other caustic, should be applied. 

"It is really estraordioary with what rapidity the 
structural breaebes resulting from this operation are 
restored by tbe reparatory efforts of tbe organic econ- 
omy. The first time we performed the operation we 
doubted tbe animal's recovery. The sinuses, laid open 
by a breach nearly two inches and a half in diameter, 
communicated with the mouth by an enormoas open- 
ing, the root of tbe tooth having acquired nearly three 
times its normal volume. Tbe lining membrane of 
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the maxilLirj sinuses, and the frontal also, had suffered 
the transformation already described to its greatest 
degree. And, finally, it required efforts almost beyond 
belief to loosen the tooth and force it from its socket. 
Still the animal made a good recovery. 

" The treatment following the operation should be 
as follows: Asaidnoua attention to cleanliness is nec- 
essary from the first. On the first day the animal 
should be deprived of all solid orfibrona food; in fact, 
a little thin gruel is all it reqnires, and the mouth 
shonld be gargled with an acidulated fluid even after 
its use. The fluid may be applied with an ordinary 
syringe. Bleeding is often required, the quantity of 
blood to be abstracted depending on the energy of the 
reaction following the operation. 

" On the day after the operation the dressing should 
be raised. The interior of the sinus, caoterizad With 
nitric acid, reflects a blackish tiat. The odor is repug- 
nant, and there are generally some remains of putrid 
alimentary matters, mixed with clots of blood, in the 
sinns. Detergents, such as Lobarraque'a chlorinated 
solution of soda, mixed with a gentian wine, should be 
injected into the sinns and the mouth cleaned with 
acid gargles ; a finn pledget of chlorinated tow should 
be introduced into the socket, to prevent anything 
passing from the mouth to the sinns. The regimen 
should consist of gruel only, the gargles to be used 
often during the day. 

"On the second day the borders of the sinus will be 
a little swollen. Reparatory work has begun in the 
cauterized membrane ; the eschars detach themselves, 
exposing a rosy surface of favorable aspect to the view. 
The odor is less repugnant Continne the aromatic 
detergeat injeetiona, the same food, with the addition 
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of a little bran, and gargle often. Aa Biippuration be- 
gins to establiali itself, the dreaeings should be renewed 
two or three times during the twenty-fonr hours. 

"It ia not our intention to indicate the progress of 
the wound and the attention it demands from day to 
day. The tumefied bonea and other structures in the 
region of the wound proportionally lessen, and the 
membrane of the sinus takes on a uniformly rosy tint 
and the glistening, humid aspect proper to a mucous 
membrane. The nasal flux finally ceases, the matter 
that may be secreted finding an outlet through the 
alveolus into the mouth. The opening made by the 
trephine contracts itself by degrees, but in extreme 
cases, like the one we have described, it is never suffi- 
cient to entirely repair the structures cut away. It 
may be hidden, however, by a leather or metallic plate, 
attached to the check of the bridle." 

The surgeons claim that the resort to this scTere 
mode of extracting teeth is justified by the success of 
the operation and its concomitant results, namely, the 
advantage of injecting the sinuses and preventing un- 
healthy secretions by them, and the stopping of the 
discharge from the nose, which had aroused suspicion 
of glanders. They further say — and a better argument 
in favor of veterinary dentistry could not well be ad- 
vanced — that they believe glanders ia often caused by 
the neglect of diseased teeth, and "that the modux 
operandi of its production in such cases may be ex- 
plained on the ground of the absorption of pus by the 
constitution." 

Of trephining the sinuses they further say: 

"We have treated many cases of caries successfully 
by simply trephining the frontal and maxillary sinusea 
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and injecting detergents; but in a far greater number 
the treatment haa been unsnccesaful.* Yet we believe 
that if, in addition to trephining, the teeth had tieen 
extracted, and a communication established between 
the sinus and the mouth, the results would have been 
more favorable. 

" Monsieur Delafond, in his memoir on the evulsion 
of the teelili, published in 1831, says the operation of 
trephining is only practicable m the case of the three 
first grinders, it being necessary in the case of the three 
last to make an incision through the zygomatic o -max il- 
laris muscle and the nervous plexus which is formed 
on it We, on the contrary, claim that the fifth pair 
of nerves will be injured in operating on the tliree first 
teeth, but that there will be little injury to the muscle 
in the case of the three last." 

The memoir concludes as follows: 



"Caries Attacking the Maxillary Bone after the Ux- 
traciion of the Teeth. — When caries of a tooth has in- 
dnced consecutively interstitial suppuration of the 
spongy tissue of the socket, it is possible that, even 
after the extraction of the tooth, the disease may at- 
tack the bone. Then, more than ever, may we dread 
the tumefaction of the tissues and sarcomatous altera- 
tions, which are ordinarily the result of persistent sup- 
puration in the ai-eolse of tlie spongy substance of the 
bones. To prevent these dangerous con8e^aence^, the 
socket should he cauterized with the actual cautery, 

" " SiniiseH that may have fnrmed by tlip mattpr from ab- 
scesses in the alvoolar proceBBOs entin j; its way throngh the wall 
of the alve/iliiB. and which may open either on soma [lajt of the 
face or witiiin tiie month, are seldntQ treated witli the snc<:e3B 
one could desire." — Prof. Oeorge VarneH. 
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and, if it is practicable, a counter opening by trephin- 
ing Bhould be made. In Eome eases ia our practice 
this mode of treatment produced the most salisfactory 
results. If, however, on uccouut of the cii-cumstancea 
of the case, the actual cautery cannot be used, a strong 
solution of argenti uitrue, applied with pledgets uf tow 
or lint, may be substituted. 

" Complications of Operations on the Mouth. — One of 
the most ordinary and serious complications of upera- 
tiona on the mouth is the excoriation of the 'btirs' by 
the friction of the speculum oris. The denuded bono 
often exfohatea, rendering the horae unfit for work for 
a month or mora The evil may be avoided by envel- 
oping the transverse bars of the speculum with tow or 
some other elastic material, and by being .expeditiouB 
in operating. The hemorrhage, which ia never abun- 
dant enough to be serious, may be checked by pledgets 
of tow, wet with a solution of either nitric or sulphuric 
acid. 

" Regimen. — The regimen in extreme cases of caries 
has already been indicatt'd in the account of the case 
of trephining for caries and exostosis of the root of a 
grinder. In addition to well-boiled gruel, mixed or 
unmixed with bran, carrots and similar food will be 
found beneficial."" 

* Ah horses with defective, dlseaflGd. or wam-otit teeth require 
BoR or ((Tnnnd food, a few extracts from the urticle on " Food " 
in Prof. Tonatt's work entitl.'d " The Horea" (p. 1321 nud other 
sources will not be oat of place here ; " OattDpal gmd consti- 
tnleB one of the mort important articlea of diet for the sick 
horae. Pew grooms make good trmel. !t ia either not boiled 
long enough, or a aufBcient quantity is not aaed. The propor- 
tions should be a pound of meal to a pillou of water. It should 
he constantly atirred till it boila, and for five minufea afterward. 
Carrota, according to Stewart's ' Stable Economj,' are a good 
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Prof. Goorge Varaell, of the Royal Veterinary Col- 
lege of London, the author of a series of articles "On 

Bubitltute for graea, and in rick or idle liorees render com un- 
necesBftTj. Tkey impcuve tUe state of the skin. At Bret lUey 
an: sliglitlj diuretic and kiative, but the effect lessenB with use. 
Hidf a bushel ia a large daily allowance. Swedish ttimipB and 
raw potatoes are osefal foods. Itaw potatoes, slieed and mixed 
Willi ohafl^ may be given to advaotage, but it is better to boil or 
Btoam them, as purging rarely ensues. For horses recovering 
from sickness, barley in the form of mult is serTiceable as templ- 
ing the appetite and recrniting the streogth. It is best given 
in masUps, water somewhat below the boiling heat being ponred 
npon it, and the yessel kept covered fur half an boui. Rye is 
used in Qermany, bat generally cooked as bread, which is made 
from the whole flour and bran. It is nut onuflual in traveling 
through some parts of Germany and HoUund to see the poEtil- 
lonB help themselves and their horses from the same loaf. In 
some northern eountries peameal is freqnontly used, not only as 
food, but as a remedy for diabetes. Liuaeed, raw, ground, or 
boiled, is sometimes given to sick horses. Half a pint may ho 
mixed with the feed every night. It is supposed to be useful in 
cases of catarrh. It is very useful for a cough, but it is too 
nutritious for a fever. Far a cough it should be boiled and 
^ven in a bran mash, to which two or three ounces of conrae 
sugar may bo added. Tares, out after the poiis are formed, but 
Home time before the seeds are ripe, lucem, and sainfoin are 
useful foods. Of the former the variety known as vicia sativa 
Is the beat," 

On page Ell Prof Touatt says " some greedy horses habitu- 
ally swallow their food without properly grinding it." Aa a 
remedy he recommends that chaff be miiod with the coin, oats, 
or beans, which, being too hard and sharp to lie swallowed with- 
out chewing, compels the horse lo musticate his food. He says ; 
"Chaff'may bo I'ompoacd of equal quantities of clover ormeaduw 
hay and wheaten, oaten, or barley straw, cut in pieces of a quar- 
8 hnlf an inch in length, and mixed well logether. The 
im, oats, or t>eans is added afterward, and mixed 
with the ciiaff. Many farmers very projierly bruise the oats and 
Tile whole oat is apt to sUp out of the chaff ^)d bo lusU 
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Some of the Diseases Affecting the Facial Hegioi 
the Horse's Head " ('■ Veterinarian," 1866-67), and 
other productions, has made the disorders of horses' 
teeth a study, and has aided somewhat iu clearing the 
"mystery" that Surgeon Gowing believ^ea will "to a 
certain estent always remain," for he has aaeceeded in 
casting some light on the a;tiology of a tooth's greatest 
enemy — caries. His suggestion as to plugging teeth 
with gutta-percha is novel, and in some cases might 
be practicable. However, would not cement, which 
gives such perfect satisfaction in human dentistry, be 
preferable ? It is not expensive, and can be as readily 
introduced into a cavity as gutta-percha; besides, as 
the eavity must first be thoroughly cleaned (no matter 
which is used), its use in the end might save time and 
the tooth be much longer preserved. A liorse's tooth 
that can be got at conveniently, ought to be filled as 
easily and, in decay of its neck, perhaps a^ snccessfnlly 
as a human tooth. Prof. Vamell's views are in sub- 
stance as follows ("Veterinarian," 1867): 

" Caries of tlie roots of the grinder teeth is rare and 
generally very difficult to account for. I think that, 
in the majority of oases, it depends upon external vio- 

Foc old horaea, and for those with defective teeth, chaff ia pecu- 
liar]; useful, nnd for both daseea the graiD ahoiild be brokeo aa 
wall aa the fodder. Tlie proportions are eiglit pounds of oats 
and two of beans to twenty of cliaff." 

Concerning swallo(»itig without grinding Prof, Youatt further 
says : " In cases of this kind the teeth ahould be examined. 
Borne of them may be noduly lengthened, particularly the first 
of the grinders, or their ragged edges may wound the cheek. In 
the former case the liorse cannot properly masticalfl his food ; 
n the latter he will not, for horses, as too often occurs in sore 
throat, would rather starve than put thcmselveB to muuli p&in." 
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lence, although we are not always able to trace it to 
such a cause. iDfiammation of the alveolo-deiital peri- 
osteum, especially where it surrounds the root or roots 
of a tooth, would tend to this result. Other causes 
may produce the same effect. Indeed, whenerer or 
however effected, when the nutrition of any part o£ a 
tooth ceases, decay is likely to follow. When cariea 
begins from within, it is due to cessation of nutrition, 
arisiug perhaps from disease of only a part of the cen- 
tral pulp of the tooth. If from without, it arises from 
the periodontal membrane where it meets the gum. 

" Caries of the cervix (neck) of tiie tooth is much 
more common than it is in the root ; still it does not 
occur in more than one horse in five hundred. The 
question will naturally be asked, To what does this 
tendency to decay belong ? Under such circumstauces 
are we not forced to the cooclusiou that it must de- 
pend either upon a defective structure of the tooth, or 
that the dentine, enamel, and cement are dispropor- 
tionately developed, or that one of them is defective in 
its parts? Another and perhaps the most frequent 
predisposing cause of caries of the neck of the grinder 
teeth is that food becomes impacted between them. 
Its decomposition may not only affect the teeth, but 
the alveolar processes also." 

The professor believes that caries of the crown of a 
tooth is generally caused by the horse biting on a stone 
or piece of metal during masricatinn. If the stone is 
lodged in the cavity of the infundibulum, the pulp of 
the tooth may be injured, for, to use the professor's 
words, " the thickness of the tooth between the upper 
part of the pulp-cavity and the bottom of the deepest 
infnndibula is not very great." 
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Of the treatment of caries of the necks and crowns 
of grinder teetli, the professor says: 

"As I am not aware of any treatment by which the 
decaying' process ciiii be stopped, I would as an osperi- 
meut in suitable cases — that is, in those in wliich the 
diaeiised piirt may Ik got at — ping the tooth with gutta- 
perclia, having first tlioronghly cleaned the cavity. If 
the plug can be retaiued in its place, some benefit may 
be (leiivod from ils use. Believing, however, that the 
decomp(«ition of food impacted between the grinder 
teeth is one of the exciting causes of their decay, I 
would advise that it be now and then removed. It 
would not only prevent deciiy, but in eages where decay 
had ah'eady begun, would to some extent check its pro- 
gress. Indeed, I think the health of the horse would 
in many cases be improved by the adoption of such a 
plan." 

While the professor recommends gntta-peroha pings 
for the crowns of slightly decayed grinders, he says 
that, compared witb those of the necks, they are " less 
likely to be of even a slight benefit, inasmuch as the 
plug wonld be removed by attrition." Where the in- 
terior of the grinder is destroyed by disease, and the 
nsaal longitadinal fracture has occurred, he extracts 
the tooth with the forceps. While, as a rule, the tooth 
fractnres longitudioaUy, the comers, he aays, are some- 
times broken off. 

In commenting on the diseases of the alveolar pro- 
cesses. Prof. Varnell says: 

" The causes which give rise to this condition of the 
maxillary bones are not easy to define. That a horse 
so affected is from certain peculiaiities predisposed to 
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it, there can be no doubL For example, the teeth be- 
ing placed at a distance from each other, thereby allow- 
ing the food to lodge between them, must bo looked 
upon as a predisposing cause. A atrumous diathesis, 
which I believe to be more common in the horse than 
ia asnally sappoeed, must also be regarded as a predis- 
posing cause. The particles of food which become 
impacted in these unusually wide interdental spaces, 
after a time decompose and give rise to fetid com- 
ponnds, which act prejudicially on the parts they are in 
contact with. The membrane which covers the guma, 
and also that which lines the alveoli and ia reflected 
on the roots of the teeth, becomes inflamed. The 
inflammation will estend to the bone, the blood-vessels 
of which will become enlarged, as will also the Haver- 
sian canals in which tboy ramify. The oaseous laminae 
surrounding these canals will be partially absorbed, 
and to some extent separated from each other, and tbe 
enlarged spaces thus produced will be filled with in- 
flammatory exudation. Hence the soft, spongy state 
of the guma and tbeir tendency to bleed from slight 
canses; hence also the looseness of the teeth in the 
alveoli." 

Of the deformity called Parrot-Mouth, and irregular- 
ities of the ineiaor teeth, Prof. Vamell says: 

"Thia deformity conaiata in the upper ineiaor teeth 
projecting in front of and overhanging the lower ones 
to the extent in some instances of an inch and a half. 
Tbe deformity resembles the npper bill of the parrot, 
which projects over tlie lower; hence the name. The 
lower incisors, from not being worn ofE by attrition, 
may become so long that the roof of the mouth is seri* 
OQsIy injured. The deformity ia generally associated 
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with an irregular position of the upper grindera r 
tively with the lower. 

*' Soraetimca the horse, when at pasture, is nDable to 
take a sufiicLeut quantity of food to keep himself in 
condition, and eonawjuently he is considered legally 
nnsouiid. But if fed from the manger he experiences 
little trouble in collecting his food; nor will his ability 
to masticate it be interfered with, except perhaps i 
old age. 




Prof. William Williams, like Prof. Varnell, has per- 
formed his part in elucidating the subject of caries of 
the teeth, and he has also illustrated the tranamission 
of vitality to them from tlio outside — through the me- 
dium of the cement — after it has ceased to flow throagh 
the palp on the inside, the pulp having become con- 
verted into dentine. It appears that anything that 
disturba the equilibrium of this flow of vitality, which 
is the secret of the growth of the teeth througboat 
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life, may cause caries. Prof. Williams says ("Princi- 
plea and Practice of Veterinary Surgery," p. 470) : 

" Caries, dental gangrene, or decay, ia almost exclu- 
eiyely confined to the grinder teeth — although I have 
seen the incisors in that condition — and may hegin 
primarily in the root, neck, or crown of the tooth. 

" Caries of the root arises from inflammation of the 
pulp, and may he caused hy a constitutional predispo- 
sition or external injury. Inflammation of the pulp, 
however, does not always cause caries. I have severul 
cases on record where the roots were enlarged from 
periodontal deposit, with ahseesses surrounding the 
roots, without carie-a. Caries beginning at the roots 
may be due to the obliteration of the pulp-cavity at 
an age when the vitality of the tooth depends upon 
the integrity of the pulp. I need scarcely remind the 
professional reader that the integrity of the teeth de- 
pends upon a due supply, both as to quantity and 
quality, of nutritive materials. 

"On the roots of a recently cut tooth but little 
cement ia met with compared with that which exists 
in old teeth. As age atlvanees the cement increases, 
and the tooth grows from the outside. In man it is 
generally agreed that after a given time the dentine 
ceases to be produced, and that the pulp is converted 
into ostcodentine. In the horse the pulp-cavity be- 
comes obliterated gradually by the pulp continuing to 
Ibrm dentine, the pulp simply giving way to its own 
product, which ultimately occupies its place and fills 
its cavity. In proportion as the pulp diminishes the 
supply of nutriment is lessened, until at length it is 
entirely cut off from the interior; to provide for the 
Titality of the tooth the cement increaees in quantity 
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on the root, and at the expense of the perfectly formed 
deDtine lying in immediate coutact with its inner siir- 
flice. That is to say, this layer of dentine is converted 
into cement by the dentinal laounse undergoing dila- 
tation and becoming identical with the hollow spaces 
or cells of the cement. The tooth now draws its uour- 
iahment from the hlnod-veaaels of the socket, and thns 
continues, long after the obliteration of its pulp-carity, 
to perform its part in the living organism, 

"This is the natural condition of old teeth. But 
when the pulp-cavity is obliterated at an early age, by 
a too rapid formation of dentine, and eousequent ob- 
literation of the pulp when the cement is not jet suffi- 
ciently developed to supply nourishment to the whole 
tooth, caries must be the result. Many cases of caries 
that have come nuder my observation have resulted 
from this cause, and very often the disease is confined 
to that part of the cement that dips with the enamel 
into the interior of the tooth, splitting it into several 
longitudinal fragments. 

"Caries of the neck of the tooth is seen in those 
horses whose teeth are wide apart, and is caused hy 
the food remaining in the interspaces, and by deooin- 
poaition exciting inflammation in the periodontal 
membrane. Caries of the neck is very commonly met 
with in the teeth of dogs, sometimes causing abscesses 
in the cheek. 

" Caries beginning at the crown is due to a portion 
of the dentine losing vitality and the power of resist- 
ing the chemical action of the fluids of the month. A 
portion of the enamel of the crown may be fractured 
by biting a stone or piece of metal contained in the 
food, Mere fracture of the enamel, however, ia insufiS- 
cient of itself to lead to caries of the teeth in the lower 
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animals, for it ia a substance that ia gradually worn 
off by mastication ; but the violeuce which baa cauaed 
fracture of the enamel, may at the same time have 
caused such an amouot of injury to the dentine that 
it dies, and progressively becomes decomposed. In 
man it seema there should be death of the dentine and 
acidity of the oral fluids before caries can take place, 
test-paper applied to a carious tooth invariably show- 
ing the prcseuce of free acid, and a very small pei-fora- 
tloo iu the enamel may coexist with a considei-able 
amount of disease in the dentine." 

Surgeon T. W. Gowing, of London, a well-known 
inventor of dental inatrumenta (veterinary), in an 
"Essay on the Diseases of the Teeth of tiie Horse," 
which was printed in "The Veterinarian" for 1851 
(p. 633), in substance says: 

"I am aware that the cause of disease of the teeth 
must to a certain extent always remain a mystery ; yet 
from observation and reflection we may be able to de- 
duce conclusions which practice will confirm. 

" Let ns consider the two classes of horses that we 
are principally called upon to attend, namely, the cart 
or draft-horse, and the hack or carriage- horse. So far 
as my observations have led me, the latter class are 
less liable to diseases of the t^eth than those of a 
coarser breed. Now, may not this Ije caused by the 
better care they receive in the stable? The good and 
efficient groom regularly sifts the provender previous 
to feeding his horses, and thns rids it of stones, glass, 
&c. The cart-horse and the machine-horae of our 
London omnibus proprietors, not receiving this atten- 
tion, are more subject to diseases of the teeth. Be- 
Bides, it is a common practice with carters to sprinkle 
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the provender with Bulphuric acid, and we well know 
how ftcida affect the teeth. II euch practices be al- 
lowed, diseases of the teeth may be readily accoonted 
for. 

"The teeth being lowly orgnnized, soon lose their 
power of gelf-preecrvatioQ. Tuey are affected by the 
general health of the animal. Should the function of 
tlie stomach or alimentary track be deranged, the teeth 
— from the general health of the animal being inter- 
fered with, and from the local functional derangement 
— of all parts of the body, are the firat to suffer or de- 
cay. Absorption of the gams, which may be caused 
by the decayed food that lodges between the grinders, 
is often followed by decay of the cement, which, being 
the most exterior as well as the moat highly organized 
of the three substances composing the teeth, is the 
first to yield," 

After describing the usual Bymptoms of diseased 
teeth. Surgeon Gowing asks : 

"Who that has observed these symptoms, can hesi- 
tate for a moment to acknowledge that the anima] is 
Buffering pain, which, if we were to say arose from 
toothache, would not be believed by our employers?" 

Prof. W. Youatt says in substance ("The Horse," 
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Of the diseases of the tfieth we know little. Cari- 
ous teeth are occasionally seen. They not only render 
mastication difficult, but they sometiraea impart a fetid 
odor to the food, and the horse acquires a distaste for 
aliment altogether. Carious teeth should be extracted 
as soon as their real state is known, for the disease la 
often communicated to the contiguous teeth and to 
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the jaw also. Dreadful cases of 'fungua hsematodea' 
have aiTsen from the irritation of caries. 

"Every horse that gets thin or out of condition, 
without fever or other apparent cause, should have his 
teeth and mouth examined, especially if, without any 
indication of sore ttiroat, he 'quids' his food; or if he 
holds his head to one side while he eats, in order to 
get the food between the outer edges of his teeth. The 
cause is irregular teeth. Such a horse is materially 
lessened in value and is to all intents and purtwses 
unsound, for although the teeth may be carefully sawn 
down, they will project again at no great length of 
time. A horse cannot be in full possession of his nat- 
ural powers without perfect nutrition, and nutrition 
is rendered imperfect by any defect in mastication." 

Prof. H. Owen, in hia work entitled "A History of 
British Fossil Mammals and Birds" (pp. 388-9), gives 
an account of a diseased fossil horse's tooth which he 
found at Cromer. He says he is " induced to cite one 
of tlie curious examples of diseaee in an extinct animal 
from the rarity of its occurrence io the tissue which is 
the subject of it." The facta of this rare ease are as 
follows : 

" One of the Cromer fossil teeth, from the lower jaw, 
with a grinding surface measuring one inch Ave lines 
in long (an tero- posterior) diameter, and eight lines in 
short (transverse) diameter, presented a swelling of 
one lobe, near the base of the implanted part of the 
tooth. To aacertain the nature and cause of this en- 
largement, I divided it transversely, and exposed a ' 
nearly spherical cavity, large enough to contain a 
pistol-ball, with a smooth inner surface. The parietea 
of this cavity, composed of dentine and enamel of the 
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natural strnctnre, were from one to two lines and a 
half thick, and were entire and imperforate. The 
water percolating the stratum in which this tooth 
had lain, had found access to the cavity through the 
porous texture of its walls, and had deposited on its 
interior a thin ferruginous crust; but the cavity had 
evidently been the result of some inflammatory and 
ulcerative process in the original formative pulp of 
the tooth, very analogous to the disease called ^ spina 
vento&a' in bone." 
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CHAPITER IX. 

THE DENTISTRY OF THE TEETH. 

Reports of Cases Treated by Various Surgeons. — Gutta-Percba 
as a FillinjSf for Trephined Sinuses. — Teeth Pressinjs^ against 
the Palate. — Passing a Probe through a Decayed Tooth. — 
Death of a Horse from Swallowing a Diseased Tooth. 

Horsemen, farmers, and other practical men will 
find much useful information in the present chapter, 
for it is based on the experiences of Veterinary Sur- 
geons, whose reports appear in the various volumes of 
"The Veterinarian" (printed monthly in London), 
and to which I am so much indebted for other useful 
information. It is probably not too much to say that 
the more generally the chapter is read the fewer horses 
will be killed in the future for having decayed teeth, 
accompanied with a discharge from the nostril. 

In "The Veterinarian" for 1856 (p. 437) Surgeon J. 
Horsburgh reports the following interesting case, en- 
titled "Chronic Nasal Gleet produced by a Diseased 
Tooth:" 

"About twelve months ago I was consulted about 
the case of a mare with a discharge from the near nos- 
tril. She had been under treatment for eighteen 
months, and the superior maxillary sinus had been 
opened with the trephine. The discharge, however, 
continued to flow, both from the nostril and the 
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wound, Dut with standing tlie trephining had been per- 
formed a year before I saw the atiimal. 

" The defluction had an ofifensive Binell, and the snb- 
maxillary glaud was enlarged, causing suspicion of 
glanders. The opening bad been made a little too 
high, so that the central instead of the superior part 
of the sinus was perforated. I found that the whole 
mischief waa cansed by a diseased tooth. 'With the 
asaiatance of a smith I removed the tooth, itUich was 
split up its middle ood considerably decayed. It was 
more than two inches long, and was bent forward to- 
ward the clieek. The odor was most offensive. I then 
opened the frontal and maxillary Binuse-s, both of 
which were filled with fetid pns. The wounds were 
first treatwl with a weak solution of chloride of lime, 
and Buiisequently with an ordinary astringent lotion. 
In addition to the local treatment, I administered the 
diniodide of copper. 

"After a considerable time the wounds were allowed 
to heal, and the mare appeared much better. But very 
shortly the discbarge began to flow again worse than 
ever, and the smell was almost intolerable. Deter- 
mined, if possible, to make a cure of the case, I cut 
into the sinus again with the skull-saw, taking out a 
triangular piece of bone about two inches long by one 
inch and a half broad. At the upper part of the 
cavity I found some masticated food in a state of de- 
composition. It had passed through the alveolus into 
the sinus. Fractured bones were removed, and the 
opening being extended through into the nostril, a 
small instrument could be passed down it into the 
mouth. A weak nitric acid lotion was nsed to induce 
fresh inflammatory action, and, if possible, to fill up, 
by an effusion of lymph, the passage through which 
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the food was pressed npward from the month into the 
cavity. The external wound was dressed with an 
ordinary healing lotion, and tow was put into it daily, 
and pressed downward to the month. A little blister 
liniment was also occasionally applied, 

"Before operating, the frontal sinus on the affected 
side was considerably more bulging than the other. It 
is now reduced, and the wonud has healed. The dis- 
charge from the nose has stopped, and there is no 
smell. Thus, after about two years and a half of 
treatment, this mare, now only five years old, is able 
to resume her work, and has every appearance of being 
likely to remain welL 

"Had I not been able to effect a care by the closing 
of the passage into the month, I would have tried 
filling it with gntta-percha. If a discharge were to 
take place again in this case, it would no doubt depend 
on the existence of a small aperture, and, under such 
circumstancea, I should not hesitate to again cut into 
the sinus and endeavor to close the opening in the 
bone with guttarpercha, or some similar substance." 

Surgeon H. Sormou, in an article " On the Extrac- 
tion of Projecting Teeth," tells how he saved a horse 
that had been ordered killed by its owner ("Veterina- 
rian," vol. ii, p. 25): 

"Last year a neighbor of mine had a horse which 
had been losing flesh for some time, and his appetite 
was gradually diminishing. When I first examined 
the horse I saw no appearance of disease that conid 
affect his appetite, and looking at his mouth I per- 
ceived no laceration of the cheeks or other injnry. 
The horse grew worse, became almost a skeleton, and 
its owner ordered that it be killed. Being informed 
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of the fact, I eipreased a wish to esaminc hia month 
once more. I accordingly put a balliiig-jroo into his 
month and introduced my hand, and at the extremity 
of the grinders I found two teeth, one on each aide of 
the lower jiiv, which had grown long enough to preas 
into thii roof of tLo mouth, and thus prevented the 
animal from eating. I endeavored to extract these 
teeth with an instrument Bimilar to that used for the 
human teeth, but without effect, as it could not be 
got on them. I then contrived an instrument which 
was very simple. When it waa passed up the mouth, 
the tooth became fixed between the divided end of the 
iron; the handle beiug then turned, the tooth was 
extmetod with the greatest ease. From that moment 
the horse began to feed, and rapidly improved in con- 
dition. In a abort time he went to work, and haa done 
well." 

Surgeon 0. May, of Maiden, Eng., thns tells how he 
cured "A Case of Disease of the Jaw" (" Veterinaj-ian," 
1834, p. 93); 

" I was requested by Mr, Bam, of Parleigh, to look 
at a horse which he told me had a 'cancer' in h ia 
I found my patient, a fine young chaise-horse, loontl'j^ 
very poor, and having a constant discbarge from the 
region of the root of the second lower grinder. There 
was considerable enlargement of the bone, which led 
me to suspect disease of the tooth, and which, on ex- 
amination, proved to be true. On introducing a probe 
into the orifice, I found that it went through the tooth 
into the month. I was informed that this supposed 
cancer had been under the treatment of a farrier, and 
that the poor beast had been subjected to many p( ' 
fnl caustic applications. As I was satisfied that 
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good could be done to the jaw as long as the tooth re- 
mained in it, I decided to extract it I had an instru- 
ment made similar to the key used in human dentistry, 
with a handle like that of an auger. Having cast my 
patient and lanced the gum, I fixed the instrument on 
the tooth and succeeded in extracting it, although it 
required nearly all my strength. There was but 
trifling hemorrhage, and the 'cancer' soon got well. 
I think our patients are more frequently the subjects 
of toothaclie than we suppose. Perhaps 'quidding' in 
many of them might be traced to a carious tooth.*' 

In a report of ten cases of diseased teeth that were 
treated at the Edinburgh Veterinary College during 
the year 1845, the details of one is thus given in "The 
Veterinarian" (1845, p. 626): 

"A cart-horse was brought here with a profuse flow 
of white, clotty, and offensively smelling matter from 
the off nostril. The external plate of the superior 
maxillary bone on the same side was considerably 
elevated, and pain was evinced on pressing the part. 
There was no ulceration visible of the Schneiderian 
membrane, but the submaxillary lymphatic glands 
were somewhat enlarged. On examination there ap- 
peared to be disease of the superior maxilla, in which 
the grinder teeth were involved. Considering the 
extent to which the facial bones were affected, it was 
decided, as the only way of effecting a permanent cure, 
to extract the diseased teetli. The horse was cast, and 
by means of the ordinary tooth-key three of the upper 
back teeth were extracted. In a few days after the 
operation the discharge diminished in quantity, and 
under the continued application of proper remedies it 
entirely subsided, and the horse is now well. 
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" There are in this, as m fonuer reports, cases where 
the sQperior maxillary bone and its sinnses have been 
injured from the elongation of the grinders of the in- 
ferior maxillu, causing a nasal discharge in many cases 
mistaken for that of glanders. They are easily reme- 
died by shortening the teeth with the cutting- forceps." 

Surgeon A. H. Santy says {" Veterinarian," 1875, 
p. 835): 

" On the 36th of June I bought a six-year-old mare. 
She continued to work till July 17th, when she was 
suddenly taken with a slight running from the near 
nostril, which greatly increased in twenty-four hours. 
The submaxillary gland on that side swelled. There 
was slight tenderness of the throat and loss of appe- 
tite, which soon passed away. I showed the animal to 
a brother surgeon, and told him I thonght of trephin- 
ing. Ho said: 'Dun't be in a hurry.' It struck me 
there might be something wrong with the grinders. I 
examined them, and found the fourth superior near 
side tooth with a depression un the outside and slightly 
raised fram the aurfaee of the other teeth. There was 
slight fetor from the food lodging there. I at once 
cast the mare, and with some diflBculty extracted the 
tooth. I then dressed the wound and nursed the mare 
for a few days. The discharge from the noBtril ceased 
in ten days. I have the mare now in constant work." 

The above case deserves consideration for several 
reasons. Thousands of horses with precisely the same 
symptoms have been killed because the surgeon could 
not discriminate between diseased teeth and glanders. 
The " slight tenderness of the throat and loss of appe- 
tite, which soon passed away," was the result of the pus 
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finding an outlet, which gave partial relief. Surgeon 
Santy acted on the advice, " Don't be in a hurry,'' and 
consequently had time to think. The depression on 
the outside of the tooth and its slight projection above 
the common level, were signs that the trained eye only 
vrill detect. However, had the operation been delayed 
for a short time, in addition to the depression on the 
outside of the tooth, the gum would have been more 
or less shrunken, and the tooth, as a natural conse- 
quence, would have appeared longer.* Further, in- 
stead of the tooth being "slightly raised from the sur- 
face," it might have been below it; for, the inflamma- 
tion having subsided, and the roots being shortened 
by the caries, it is liable to be forced deeper into the 
socket. Its next natural movement, the caries having 
destroyed its periosteum, is to drop out altogether. 

As an offset to the foregoing cures, a few cases that 
terminated in death will be given. Surgeon Samuel 
Baker, in a letter to the editor of " The Veterinarian " 
(1845, p. 216), says : 

"I was called in by a neighboring farmer to examine 
a two-year-old colt, which had to all appearance a poly- 
pus as large as a cricket-ball growing out of the right 
nostril. Eespiration through that nostril was stopped. 
In order to ascertain its nature, I had the colt cast, 
and found that the nostril was filled with a hard fieshy 
tumor, which distended the other nostril also. After 
making an incision through the ala and side of the 
nostril, I removed a portion of the tumor, over a pound 
in weight. But, as still no air passed through, and 

* Shrinkage of the gum, according to C. D. House, invariablj 
follows caries of the roots of the teeth. 
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there Beemed not the slightest chance of gaioing a 
passage, I ordered the colt to be killed, 

" In dissecting the head I fonnd that the canse pro- 
ceeded from a decayed tooth, at the root of which was 
a bag of matter about the size of a walnut, which by 
no possible means could relieve itaelt" 

Surgeon Baker does not say which of the six teeth 
(of course it was an upper gi-inder of the right side) 
was diseased. The complications of the case appear to 
have been unusual, otherwise tlie bag of matter would 
have sooner or later found au outlet through the nos- 
triL The extraction of the tooth would have probably 
afforded an outlet through the alveolus; this failing, 
the effect of trephining the sinuses should have been 
tried. 

Surgeon William Smith, of Norwich, Eng., reports 
a case of caries of the roots of several grinder teeth, 
accompanied by a discharge from the nostril, which 
he admits he mistook for ozena. He says ("Veterina- 
rian," 1850, pp. 381-2) : 

"I was requested a few days ago to visit a horee 
which was supjiosed to be 'glandered.' I found the 
animal in a most emaciated and pitiahle condition, 
with a copious greenish and very offensive discharge 
from the left nostril, with slight tumefaction- of the 
gland on the same side. There was no appearance of 
nlceration, but the Schneiderian membrane had a 
leaden, dirty hue. Taking all the circumstances into 
consideration, I ordered the animal's destructioo, but 
had its head sent to my infirmary. 

" Meeting Sui-geon Gloag, of the Eleventh Husaara, 
I told him I thought I had a case of ozena. He ex- 
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pressed a wish to be present at the examination of the 
head, and I was glad to avail myself of his assistance. 

"A longitudinal cut was made on each side of the 
septum nasi, and a transverse one at a line between 
the center of the orbits. Another longitudinal cut, 
dividing the maxillary sinuses, was made just above 
the roots of the grinder teeth oa each side. By this 
means we had an opportunity of examining the sep- 
tum nasi on each side ; also the turbinated bones, and 
the froutal and maxillary sinuses. 

" On the left side we found an accumulation of pul- 
taceous food, covered with thick pus, completely filling 
the maxillary sinus, and extending to the turbinated 
bones. The frontal sinus contained an accumulation 
of inspissated (thickened) pus, the septum nasi was of 
a leaden hue, as also the membrane covering the tur- 
binated bones, which was much inflamed and thick- 
ened, but there was no appearance of ulceration. 

^^The difficulty was to ascertain how the food got 
there. After careful search, it was very evident that 
it could not have passed through the nostril. We 
therefore gradually dislodged the food and matter, 
searching for the former's entrance, and at last found 
a hole in the alveolar space belonging to the last 
grinder, the root of which was completely gone, only 
a small portion of the crown itself remaining. The 
hole was sufficiently large to admit the little finger. 
The mystery was solved — the process of mastication 
had deposited the food in the sinus. The fourth 
grinder was absent, having been lost evidently from 
previous disease. 

" On examining the right side of the head we found 
the turbinated bones and membranes covering the 
septum nasi comparatively healthy, but we discovered 
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a cvst, about the size of a walnut, in the maxillary 
sinu.s. It contained limpid fluid, and occupied the 
space immediately over the root of the fourth grinder 
tooth, which Wiis decayed and quite loose, and below* 
the h-vel of the other teeth. The teeth of the lower 
jaw ap])eared healthy." 

Without further examination. Surgeon Smith sent 
the head to the editor of "The Veterinarian," who 
says: 

"The mare (that being the sex according to the 
teeth) we should take to have been about twenty years 
old. Iler incisors are sound, and so are the grinders 
of the lower jaw. But in the near (left) upper jaw, 
the second, fourth, and sixth teeth are in a state of 
progressive decay, and the same is true of the fourth 
tooth of the off side. The vacuity caused by the de- 
fective last grinder has opened a passage to the an- 
trum, through which the food has passed, and thence 
into the near chamber of the nose, between the tur- 
binated bones, where it was discharged through the 
nostril. This accounts for the irritation on this side 
of the head, for the suppurated and even ulcerated 
condition of the Schneiderian membrane, and for the 
suspicious discharges. It was evident enough that 
there was no glanders. The very circumstance of ali- 
mentary matter being discharged through the nostril 
was enough to prove the contrary." 

Still another case of destroying a horse for what 
merely appeared to be glanders is recorded by Prof 

* The italics are mine. Compare with comments on Surgeon 
Santj*s case, page 181. 
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William Percivall in his work entitled "Hippopath- 
ology'* (vol. ii, p. 237). He says: 

" There are instances on record of carious teeth be- 
ing productive of such evil consequences as to lead, 
through error, to a fatal termination. The following 
relation ought to operate on our minds as a warning 
in pronouncing judgment in cases of glanders, or at 
least in such as assume the semblance of glanders : 

'^A horse, the property of government, became a 
patient of Surgeon Cherry on account of a copious 
defiuction of discolored and purulent matter from the 
near nostril, unaccompanied by submaxillary tumefac- 
tion, or by ulceration of the Schneiderian membrane. 
For two or three months the case was treated for 
glanders; but no improvement following, a consulta- 
tion was deemed necessary, the result of which was 
the horse was shot. 

^* On examination of the head, the third upper left 
grinder proved to be carious, one-third of its root be- 
ing already consumed and the remainder rotten. The 
formation of an abscess within its socket had loosened 
the tooth, and the matter flowing therefrom had estab- 
lished a passage into the contiguous chamber of the 
nose. The antrum was also in part obstructed by the 
deposition of osseous matter. 

"This is a case which, but for the inquisitiveness of 
Surgeon Cherry, would have merged into that hetero- 
geneous class of diseases passing under the appellation 
of chronic glanders. 

"My father's museum contained several specimens 
of carious teeth. One was that of a grinder, the inte- 
rior of which was black and rugged, from being eroded 
by ulceration, and the roots had from the same cause 
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mouldered awajr. Two others presented brittle e 
toses upou tiieir aides, forming apacioua cavities w 
and communicating with the contiguoaa teeth. One 
of them exhibited a perforation through which pus 
> appeared to have issued. Both seemed to have b 
sea which had originut«d in internal injury." 

Prof. George Vamell closes liis series of papers " 
pBome of t!ie Djsea^s Affecting the Facial Region c 
ftiie Horse's Head" (" Veterinarian," 1867), bj giri 
mt of a case of 'osteo-sorcoma,' the disease, i 
■ his opinion, being caused by carious teeth. The c 
rillnstrat^s the importance of veterinary dentistry a 
I mirably. He says : 

"Further to illustrate variotios of the diseases e 
WF&e sinuses, I will relate a case of osteo-sarcoma whicl 
■came under my care in July, 18C3. I found the hora 
Fliad an offeuaive discharge from the left nostril Thi 
"ice below the orbit waa enlarged, and the eyeelightlsS 
pflisplaced in its cavity. I also found that the thn 
Wiast grinder teeth in the upper jaw of the affected ai 
llvere quite loose in their sockets, from which a dig 
Iflharge of a highly fetid character iasoed. PercussioJ 

1 the side of the face indicated extensive disi 

Ktbe enlargement readily yielded to pressure. As thei^ 

waa not the slightest prospect of a cure, I Buggeste' 

that the animal be killed. 

"Post-mortem Examination. — The outer walls of tl 
sinuses, which were very thin, were first removed, i 
cloaing a mass of disease the seat of which was opp( 
site the roots of the fourth grinder tooth, which t 
carious. This abnormal growth occupied the mu 
lary, malar, lachrymal, and a portion of the frontij 
sinuses, and had also encroached upon the orbit -t 
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such an extent as to displace the eyeball. The outer 
surface^ of the diseased mass was soft in texture. It 
had a gelatinous appearance, and when pressed with 
the blade of the scalpel, a thin, watery fluid oozed from 
its surface. A section of it presented a grayish-red 
appearance, with lightish streaks of fibro-osseous mat- 
ter diverging from its roots and extending irregularly 
through its entire substance. The facial bones them- 
selves, in the region of the disease, had in some parts 
disappeared altogether, while in others the cancelli 
were much enlarged, their osseous partitions partially 
absorbed, and their interstices filled with a deposition 
of a fibro-cellular structure. 

" Such is a brief outline of this malignant and in- 
curable disease, which I have no doubt primarily arose 
from caries of the roots of the grinder teeth/' 

Prof. Eenault, of Alfort, France, is the author of an 
interesting account of a very unusual case, namely, 
the' swallowing of a diseased tooth by a horse, which 
appeared originally in the " Kecueil de Medicine V6t6- 
rinaire'' for 1836. It is an argument against casting 
horses for the purpose of extracting their teeth, for 
had the horse been in a standing position the accident 
would not have occurred. When a horse's head rests 
upon the occiput, the muzzle pointing upward, it is as 
natural — the tooth being free of the forceps as well as 
the socket — for it to drop into the throat as it is for 
water to run down hill. The full history of the case 
is as follows : 

" A post-horse, seven years old, had not fed well, and 
had been losing flesh during about three weeks. On 
the 26th of November, 1835, I saw him for the first 
time. The postilion told me that within the last two 
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days he had eaten ivith more difficulty and pain than 
Iwfore, and dropped almoat the whole of the liuy and 
com from hie mouth before it waa perfectly mastioatfid. 
He had also observed that during the mastication of 
his food the boi-se always inclined his head to the left 
side. 

"On examining the mouth, I easily recognized the 
cause of this difficulty of maatication. The gum. at 
the second grinder of the right lower jaw, was swollen 
and nlcenited, both within and without. The least 
pressure on the gum at this spot inflicted great paioi 
and the animal also suffered when the crown of the 
tooth waa touched. On that portion of the Jawbone 
contiguous to the diseased tooth, was a considepable 
swelling, hot and painful, which the postilion told me 
had existed for about twelve days. It was increasing in 
size every day. The breath was only sh'ghtly fetid, 
and there was uothing to indicate cai-ies of the tooth. 
I expressed the opinion that the caries, if it existed, waa 
confined chiefly to the root of the tooth, and that the 
ulceration of the alveolar septabeneath, of which there 
waa no doubt, rendered its extraction necessary. 

" Ou the following day the horse waa cast, and his 
mouth being kept open by the proper instrument, the 
key was applied to the tooth. It resisted my first 
effort to draw it, but, on the second trial, gave way 
with a peculiar sound, which made me suspect that it 
waa broken. The instrument (gag) was then taken 
out of the mooth, in order that the tooth might 
eseape, but, to my great surprise, no tooth could be 
seen, notwithstanding I carefully searched for it. It 
was now plain that the tooth had been swallowed. I 
then assured myself that the tooth had been entirely 
extracted, and as, during the operation, the fnenalum 
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of the tongue had been wounded, I deferred the can- 
terizatiou of the alveolus till the following day. 

^*As to the swallowing of the tooth, I gave myself 
very little concern. I did not think that so small a 
body was likely to form any serious obstruction in the 
intestinal canal, or that its temporary sojourn in the 
large intestine could become at all dangerous; so I 
merely directed that the mouth be frequently washed 
with warm water, and forbade the use of hard food. 

"29th. I again saw the horse, and no serious con- 
sequence had yet followed the operation. He ate bar- 
leymeal mash with appetite, and a small quantity of 
hay. Two hours afterward he was brought to the 
School. He was very uneasy, and his belly was enor- 
mously distended, the swelling being principally on 
the right side, where the resonance was considerable 
on percussion. The horse was continually endeavor- 
ing to expel something from the anus, and the strain- 
ing was so great that I feared the rectum would pro- 
trude. The eflPorts were followed by small mucous 
dejections, mixed with portions of food. The mucous 
membrane was of a subdued red color. These symp- 
toms had been preceded by swelling at the flanks; 
colicky pains had followed, but they had ceased, 
and nothing now remained except the enlargement of 
the belly and the incessant effort to expel the faeces. 
The artery was full, but the pulse was almost imper- 
ceptible; the extremities were cold and the mucous 
membranes of a red violet color. The nostrils were 
convulsively dilated, respiration difficult and acceler- 
ated, and the walk staggering; the skin was covered 
with sweat, and, in a word, the animal presented every 
symptom of immediate suffocation. On this account I 
immediately opened the jugular and abstracted about 
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twelve pounds of blood. The patient was very con- 
siderably n*lieved. I then ordered all four legs to be 
Wfll rublK'd with essential oil of turpentine. 

"Theixi now ai)iK^ared to nie a connection between 
these syniptoms and the swallowing of the tooth. But 
wIrtl* was this louth? Entangled in the pyloric ori- 
fice of tlie st<nnach ? I could not perceive any symp- 
tom of gastric disease. Was it in the convolutions or 
the ca?cal portions of the small intestines? How then 
could I explain the distention of the large intestines 
and the expulsive efforts, so violent and continued? 
It was more likely that the tooth was lodged either in 
the colon or the ciecum, or in the irregularities of the 
floating colon, and partially or entirely prevented the 
passage of the faeces. It was hard to believe that in 
the lapse of two days the tooth could have reached the 
further part of the intestines. 

'* Having determined on the nature of the disease, I 
was s miowhat embarrassed to ascertain its precise seat. 
I attempted to introduce my hand into the rectum, 
but the circumvolutions of the bowels were so much 
distended with gas, and so completely filled the pelvis, 
and the mere introduction of my finger caused such 
violent efforts to expel the contents of the rectum, that 
I was forced to desist. 

" In the meantime the swelling rapidly increased, 
and again threatened suffocation. I then determined 
to use the only means in my power to prevent this, 
namely, to puncture the caicum. This was effected 
with the trocar used for hoove in sheep, and in an in- 
stant the swelling subsided, and the symptoms of suf- 
focation disa])])eared. I was then enabled to introduce 
my hand into the rectum, but I could not discover the 
situation of the tooth. While exploring the rectum, 
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however, the 'canula^ escaped from the csecum. The 
swelling now began again, and increased with extraor- 
dinary rapidity. I was about to plunge the trocar into 
the intestines once more, when I perceived that all 
treatment was useless. The animal was in the agonies 
of death, and in a few moments it expired. 

" The post-mortem examination took place immedi- 
ately after death. I found in the heart and lungs all 
the lesions which usually accompany death by suffoca- 
tion. The digestive canal was distended by gas. The 
stomach was half filled with barleymeal, but not a par- 
ticle of it was found throughout the whole extent of 
the small intestines, nor was there the slightest trace 
of inflammation of the mucous coat. The caecum con- 
tained a great quantity of blood-tinted fluid, but there 
was no lesion or redness on any part of its internal 
face to indicate the source of the blood. Probably it 
came from the wound made by the trocar. 

" In the cavity of the caecum, toward its point, we 
found the tooth ; but, I repeat it, there was no inflam- 
mation of its mucous membrane. There was, how- 
ever, a slight discoloration of the membrane toward 
the end of the colon ; it was of a slate color, and was 
probably caused by the sulphuretted hydrogen gas. 

"Are we to conclude that the death of the horse 
was caused by the tooth? However extraordinary 
such a conclusion may at first appear, I am very much 
inclined to believe that it affords the best explanation 
of the mystery. The horse had scarcely eaten for 
fifteen days. This long fast had produced a compara- 
tively empty condition of the digestive canal and an 
Pigmentation of its irritability up to the moment of 
the operation. The quietness of the horse and his 
appetite and apparent health during the two days pre- 
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ceding hia deatb, proved that the tooth passed without 
obstacle through the first part of the mtestinal canal. 
Having arrived at the Ciecum, however, which waa 
almost empty, and lyiug tor a greater or less time at 
the inferior part of ita mucous coat, ils hard and irreg- 
ular surface produced irritation ; and as the cootrao- 
tions of this intestine were not effectual to seize the 
tooth and return it to the beginning of the colon, the 
prolongation of the irritation might suspend the diges- 
tive function of this viscus, augment ita secretions, 
and cittise the continual effort to expel the faeces. 
Hence also arose the gaseons distention of the abdo- 
men. As to the death of the horse, the tooth was only 
the indirect cause. The direct cause waa suffocation, 
which waa produced by the distention of the bowels." 

Prof. Eouley and Surgeon Ferguson report two 
fatal cases of swallowing teeth that came under their 
own obsei-vation. ■' In the first," they say, " the horse 
saccumbed in a tympanitic affection, accompanied by 
extreme pain, and death waa produced by aspliyxia." 
The second case, judging by the short description of 
it in "The Veterinarian" for 18i4, is the identical 
case just described by Prof. Bouley's fellow-townsman, 
Pro£ Renault. Messrs. Bouley and Ferguson further 



"Such, however, is happily not always the resnlt of 
swallowing a tooth or the fragment of a tooth; but 
even the possibihty of such a result onght to make 
the surgeon cautious. Moreover, the swallowing of a 
tooth may cause serious consequences at some future 
time. We refer to the formation of those productiona 
called 'intestinal calculi.' The tooth, on account of 
ila being indigestible, acts as the naclens for the fa tore 
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calcnina, as indeed may any similar body, wLich fact 
has been demonstrated by Prof. Morton, of the London 
Veterinary College, in an excellent paper on ' The For- 
mation of Oalculns Concretions in the Horse.'"* 

Surgeon W. A. Oartwright repoi'ta that he extracted 
three grindcrB from a 'qnidding' mare, one of which 
she swallowed (" Veterinarian," yoL iii, second series, 
p. 377). The tooth was sound, which may account for 
the faTorable result of the caae.. 

• The Enterprise, published in Virginia, Nevada, In its ieaue 
for December IS, 18TS, containa on article entitled "A Stone 
fimnd in a Horse's Jaw," wliicli is la substance ae follows : " For 
a long time a lump boa been noticed in the side of tbe jaw of a 
horee belonging to Superintendent Oabialon, of tbe Gould and 
Cuny and Best and Belcher mioea. It was near tbe jawbone, 
and no liaimont had power to soften or drive it away, Tester- 
daj s veterioarj Burgeon made an incision, and to bis nstoniati- 
ment removed a stonu about t' 
diameter. It is yellow isb-wbite in 

BB marble. Mr. M. M. Frederick, the jeweler, divided it loti((i- 
tudinally, and in ita center was what appeared to be a petrified 
grain of barley, which was also divided longitudinally. Around 
this nucleua tite atone had formed in reguiar layera, the rings of 
which conld be distinctly traced. The material of which the 
stone was composed appeared to be the same aa that of the in- 
cruBtations on the tubes of boilers. It la oonJBfltured that the 
grain of barley pierced the gum and imbedded itself in the flesh, 
and that the aaliva, flowing in, depoaited limy matter similar to 
that which is sometimes found on the teeth of horses as well as 
men. A small concretion having thus been formed, it gradually 
grew, the channel by which the grain of barley entered no doubt 
remaining open and allowing an inflow of saliva," 

The above case is another proof that Dr. Duoglisoa was right 
when he said tliatcalculi"inafformin every part of the animal 
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How Cansed. and hon to Distingid^h an ibroston of the Gams 
from & Fracture of the Bone. — Replaciog bq Eye, Amputa- 
tlng part of a Lower Jaw. taking n Fractured Tooth acid 
Booes out through the Noslril, &c 

Fractures of the jaws of the horse are of common 
occurrence. They may exist independently, but they 
are often complicated with und the cause or diseases of 
the teeth. Cariea of the jawbone proper, and even 
Bome of the facial bones, is often communicated to the 
alveoli, and when necrosis enanos the destructioa of 
the teeth is inevitable. This is as true in the case of 
the horae as in that of man. 

The rami (branches) of the lower jaw sre common 
seata of fracture, a frequent cause of which is the use 
of sharp curved bits ; but rough usage by the rider or 
driver will now and then cause fractures even with a 
smooth bit As a rule, at first, the gums only are 
affected ; but in a short time the periosteum aud bone 
are reached. Prof. Varneil says : " If the matter that 
escapes be of a grayish-brown color and fetid, it will 
indicate disease of the bone ; but if it is from a snb- 
cutaneoaa abscess, the discharge will be simply of a 
purulent nature, and a speedy cure may be efifected by 
the application of verj' simple remedies." 
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When a fraJDture has been produced, inflammation 
and ft'tor will follow, and the horse loses his appetite. 
If the bone is removed and the horse is iillowed to rest 
for a few days, the wound will heal; otherwise the 
most serious consequences may follow. The removal 
of the bone may be effected sometimea soon after the 
fracture; but if, after catting into the gum, it be found 
too firmly attached to the surrounding parts, it is bet- 
ter to wait a week or two that nature may loosen it. 
Bones an inch or more in length are often removed. 
Thus that which at first appears to be "only a sore 
mouth," may, if neglected, prove the ruin of a valuable 
horse. 

Fractures are often caused by external violence. A 
severe blow, accidental or otherwise, in the region of 
the roots of the teeth may cause a fracture that will 
necessitate the removal of both the bone and the teeth. 

"The lower jaw," says Prof. Youatt, "is more sub- 
ject to fracture than the upper, particularly at the 
point between the tushes and the incisor teeth, and at 
the symphysis (of the chin) between tt^e two branches 
of the jaw. Its position, length, and the small quan- 
tity of muscle covering ifc, especially anteriorly, render 
it liable to fracture. The same circumstancea, how- 
ever, combine to render a reunion of the parts easy." 

The following extraordinary case of accidental frac- 
ture is reported by Surgeon George Fleming ("Veteri- 
narian," 1874, p. 694) : 

" In 1865, while stationed near Aldershot, I was 
driving one day in the neighborhood of Famborough, 
when, in a narrow lane, our progress was somewhat 
checked by a farmer's wagon in front, which compelled 
us to travel at a walking pace for some distance. Dar- 
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ing this delay mj attention was attracted to the ahaft 
horse, which had nn enormous tumor on the right side 
of its fuce. It had auch a singular appearaace that I 
dismounted from the carriage and induced the driver 
of the wagon to halt, when I inquired into the history 
of the case, and made an inspection of the ttimor. It 
was as large as half a good-sized cocoanut, occupied 
nearly the whole side of the face, and was literally 
a mass of what at first appeared to be fragments of 
bone, but which, on a closer examination, proved to 
be imperfectly developed grinder teeth. The tumor 
looked as if it were composed entirely of them. I was 
informed thatj when two years old, the foal had taken 
fright and ran away, and iu trying to get through a 
gate> a wooden stump ran into its face, making a large 
hole. The hole filled up, tho tumor gradually formed 
on it, and since that time these 'bits of bone,' as the 
wagoner called them, were constantly shed from its 
surface. The growth was bo large that the collar was 
passed over the head with great difficulty, I was bo 
much interested in the case that I ofi'ered to keep the 
animal while the removal of the tumor was attempted; 
bat the fanner could not spare it from work at the 
time, and I did not have another opportunity." 

The following accounts of cases of fractured jawa 
treated by various surgeons are from Prof. Youatfa 
work, "The Horse" (p, 44:5): 

" Surgeon Cartwright had a mare in which the up- 
per jawbone was fractured by a kick at the point 
where it unites with the lachrymal and malar bones. 
He applied the trephine, and removed many small 
bonea The wound was then covered by adhesiye 
pla^^, and in a month the parts were healed, 
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" Surgeon Clayworth reporte the case of a mare that, 
fell while being ridden almost at full speed, and frac- 
tured the upper jaw three inches above the corner in- 
cisors. The teeth and jaw were turned, !ike a hook, 
completely within the lower teeth. The mare was cast, 
a balling-iron put into her mouth, and the teeth and 
jaw pulled back to their natural position; she was then 
tied so that she could not rub her muzzle against any- 
thing, and was fed with bean-meal and Unseed tea. 
Much inflammation ensued, but it gradually suhsided, 
and at the expiration of the sixth week the mouth was 
healed, scarcely a vestige of the fracture remaining. 

" An account of a very extraordinary fracture of tha 
superior maxillary bone is given in the records of the 
Royal and Central Society of Agriculture in France. 
A horse was kicked by another horse, fracturing the 
upper part of the superior maxillary and zygomatic 
hones, and almost forcing the eye out of its socket 
Few men would have dared to undertake a case like 
this, hut Monsieur itevel shrank not from his duty. 
He removed several small bones, replaced the larger 
ones, returned the eye to its socket, confined the parts 
with sutures, slung the horse, and in six weeks be was 
well. 

" Surgeon Blaine relates that in treating a fracture 
of the lower jaw he succeeded by incasing the entire 
jaw in a strong leather frame. I have myself effected 
the same object by similar means. . 

" Prof. Bouley says (" Recueil de Medicine Vfit^ri- 
naire," 1838) that he treated a horse whose lower jaw 
had been completely broken oflE at the neck — that is, 
at the point between the tushes and the comer incisor 
teeth, the detached bone being held by the membrane 
of the mouth. 
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"The horse waa cast, the comer tooth on the left 
side extracted, the wound thoroughly cleansed, and 
the fractured bones hruiight in contact. Holes were 
drilled between the tushes and the second incisors of 
both jawB, through which brass wires were passed. A 
compress of tow and a ligature, the bearing-place of 
the Irtttcr being over the toshes, surrounded the whole. 
ThuB the jawa wore apparently flsed immovably to- 
gether. The wires yielded somewhat to the struggles 
of the horse, but the bandage of tow was tightened so 
aa to retain the fractured edges in apposition. 

" The wound now began to exhale an infectious odor, 
and gangrene was evidently approaching. M. Bonley 
determined to amputate tbe fractured portion of the 
jaw, its union to the main bone being apparently im- 
possible. The sphacelated portion of the jaw waa en- 
tirely removed; every fragment of bone that had an 
oblique direction waa sawn away, and the rough por- 
tions which the saw could not reach were rasped off, 

"Before night the liorse had recovered hia natural 
spirits, and was reaching for something to eat. On the 
following day he ate oats, and no one looking at him 
would have suspected that he had been deprived of his 
lower incisor teeth. The next day he ate hay. In a 
fortnight the wound was nearly healed." 

0. D. House, veterinary dentist, performed an unn- 
Bual operation on a seven-year-old horse, the property 
of Mr. J. T. Allen, of Hartford, Conn. In 1876 a 
snrgeon (?) made an incision in the right cheek and 
knocked out a large part of the fifth upper grinder. 
The violence of the operation fractured both the tooth 
and the jaw, imbedding a large fragment of the former 
. in the bone above the socket. A year afterward, the 
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horse still suffering and discharging matter from the 
nostril, Mr. House was requested by Mr. Allen to ex- 
amine and if possible cure him. He failed, however, 
to discover the cause of the discharge, and it was not 
till the expiration of another year that he determined 
to probe the ease to the bottom, the horse in the mean- 
time haTing suffered as usual. Making an instrument ■ 
of the proper size and shape, he introduced it into the 
nostril, seized the tooth fragment and drew it forth, 
the horse at that instant makiog a deep expiration, 
which blew out several fragments of bone and a part 
of the root of the tooth. The animal made a good 
recovery.* 

• The WoiwBier, Mass., Spy for July 13, 1877, aaye : " C. D. 
House, veterinary dentist, was in the city ytiatecday, operating 
ua the horses of the Hamblctoaiaa Breeding Stud. A c&se wia 
fonnd wLere the grinders had been worn rough, and were be- 
sides slightly displaced, so that the horse in eating lacerated the 
lining of the cheek. Another caae was where a colt'a temporary 
tooth, after being partially forced from its place by the perma- 
nent, had remained fastened by one root, and in such a position 
as to injure the gnm while the animal was feeding ; and yet so 
nicely had the decaying tooth been lodged, that its presence was 
only detected by the ofli^nsive odor. Several cases of inflamma- 
tion of the gams were found, which were accounted for by the 
presence of tartar. Tlie tartar was removed. 

" Mr, House's mode of operating is unique. He uaes no gag, 
and the animal stands free. He passes his hands over the teeth 
of the moat vicious horsea, and was never yet bitten. He has 

NoTB.— In a paaenph of the above note that ajipeared in the llrst edi- 
tion ot this work, Dr. Hoaao, who now holds s diploma, advertised the 
importanCB of denliatry by depreciating the imporisnce of that great 
BCourgB glanders, which Bnr^eon Fleming dewribcB ilSSa) as a moBt repul- 
iive, highly contagious, and incurable mnlady, very commnnlcable bet ween 
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SargeoQ J. P. Heath tliua describes a case of frac- 
tured jaw (•' Veterinarian," 1878, p. 388) : 

" In May last I waa called to see a horse that had 
been kicked by another horse. I found a transverse 
fractare of the left aide of the lower jaw, between the 
first and second grinders, with lesion of the buccal 
membrane. The bone protruded inward, the tongue 
hung out of the mouth, and a constant flow of saliva 
existed. The animal's appetite was good, but there 
was of course a total inability to masticate. The horse 
was seventeen years old, but as the farmer (Mr. Gale, 
of Esminster, Devon,) could ill afford bis loss, I agreed 
to try to cure him. 

" I procured a wedge-shaped piece of wood, six or 
BGven inches long by half an inch thick, which, after 
fitting it between the branches of the jaw, I well be- 
smeared with warm pitch and pressed it tightly be- 
tween the fractured end of the bone. I then fixed 
another piece of wood of the same length, bat two 
inches thick, which was also besmeared with pitch, 
outside the fracture, placing a bandage six inches wide 
over the whole, and tying it over the face below the 
eyes. 

operated on Edward Everett, Judge Fullerton, Emperor (owned 
by S. D. Houghton, of thia city), and other notoiioasly riciona 
horaes." 

Tht) Btatement about Mr. Hoase's mode of operating is strictly 
tme. Hie control of a horse np[ioars to be o gift. He never 
con6nos ft horse, not even in performinK the nperation of castra- 
tioD. In an "interview" with a reporter of JWe JVew York Sun, 
printed in 18T7, in reply to the qaestion, " How do you know 
wlien a horse has the toothache? "lie said : "HeWsmB thalhe 
has it." So Mr. Honse must understand " horse-talk " aB well as 
horae-dentiBtry. 
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"For the first fortnight I do not think the animal 
took more than a gallon of the thin mashes and groel 
with which he was sapplied; but after that time the 
use of the maecles of the tongue began to return, and 
he waa able to swallow a little. In about three weeks 
he could lick up oatmeal and oilcake gruel made thick, 
and in less than a month I removed the bandage (al- 
though the sphnts remained for six weeks), as by this 
time he could swallow a little pulped mangold grass, 
cut into chaff. For nine weeks he could only feed on 
cut fodder, when he waa turned out to grass. At the 
present time he is in perfect health, feeding on ordi- 
nary diet and working constantly. The first and sec- 
ond grinders, which were loosened, appear now to be 
as firmly fixed as the others." 

The editor of " The Veterinarian " reports the case 
of a pony that came near starving from having a stick 
fastened in its mouth. No fracture of the bone waa 
produced, but the account of the case is worthy of in- 
sertion here notwithstanding that fact, for it illustrates 
a class of mishaps to which the horse is subject. He 
says ("Veterinarian," 1855, p. 330): 

"A pony was turned into a pasture, and was not 
seen for several days. The owner found it standing in 
a comer of the field, looking dejected and thin, with a 
small quantity of viscid saliva escaping from its mouth. 
He took care of the pony for a few days, during which 
time it took nothing but a little water, which it drank 
with great difficulty. Our attendance was now re- 
quested. Examination disclosed a stick about the size 
of one's finger, firmly wedged across the palate, be- 
tween the comer incisors. Its pressure had produced 
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extensiTe dongbing; so that the bone was completely 
exposed. The pain was so great that the poor animal 
stoutly resisted our efforts to remove the cause of its 
suffering. This, however, was soon done, and the parts 
being cleaned with tepid water, were afterward dressed 
with Tinct MjrrrhsB. Little after treatment was nec- 
essary beyond the daily application of the tincture, a 
mash diet, and the substitution of oatmeal gruel for 
plain water/' 




Their varioaB wayH of Indicating Age.— The "Majk'H" Twofold 
Dse,— The Dentinal Star. — Marks witli too much Cement. — 
Tricks of the Trade. — Crib-biting. — Signs of Age Independ- 
ent of the Teeth. 

The incisor teeth of the horse, which, as before said, 
differ "from those of all other animala by the fold of 
enamel which penetrates the body of the crown, from 
its broad, flat summit, like the inverted finger of a 
glove," indicate age (1) by their catting; (3) by their 
growth; (3) by their shedding ; (4) by their marks;* 
(5) by their change of abape; (6) by their change of 
color; {7) by their length, and (8) by the degree of 
their outward inclination. The cutting, growth, and 
shedding (of the tnshes and grinders as well as the in- 
cisors — the cutting and shedding occurring at com- 
paratively regular periods, and the growth being grad- 
ual), indicate age from birth till about the sixth year; 
the marks of the lower incisors from the sixth month 
till the eighth year; those of the upper incisors, though 

• Prof C. S, Tomes says "the mark eiiflts in Hipparion, but 
not in the earlier progienitora of (be borse." Prof. O. C. Mareh 
saya : ■' The large canines of OroliippuB became graduallj re- 
duced in the later genera, and the cliaracteristic mark of the 
imasora is found onlj iu the ktor forms." 
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perhaps lesa reliable, during the same period, and for 
about four or five years longer (say the twelfth or thir- 
teenth), and the change in shape,* color, and position 
from about the seventh year till old age. The change 
in the shape of the teeth is caused by their wear and 
growth, tlie wear comiteraeting the growth and the 
growth the wear. 

In foals and young horses the marks are probably 
the surest guides by which to judge of the age. One 
peculiarity of thera is that, as tlio teeth wear down, 
they approach the jwsterior edge. Besides their utility 
in indicating ago — being composed of enamel (the ad- 
amantine substance) — they greatly enhance the dura- 
bility of the teeth — that ia, daring the first third of 
the horse's life. As a rule the variations in the size 
and appearance of the mark will be 
as follows : 

At six months they are ohlong and 
distinct in the centrals, and the 
cavities are plain in the dividers. 

At one year they are short in the 
centrals, are becoming so in the di- 
viders, hut are large in tlie corners. 
At a year and a half they arc rep- 
resented by a small spot in the cen- 
trals, are diminished in tbe dividers, 
but are stiU largo in the corners. 

At two years they are no longer 

visible in the centrals (in some cases 

are even shed) ; are smaller and 

rounder in the dividers, but still 

Themrv—LHiering. plain in the c 
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At two years and a half the centrals are shed; the 
marks are fiiint in the dividers, but are distinct in the 
corners. 

At three years the permanent centrals are nearly 
grown ; the marks in the dividers are just visible, and 
have become smaller in the corners, 

At three years and a half the marks in the centrals 
are long and very distinct; the dividers are shed, and 
the marks in the corners are faint. 

At four years the marks in the centrals show the 
effscts of wear, but are still long and distinct ; the per- 
manent dividers are about grown, and the marks in 
the corner teeth have almost disappeared. 

At four years and a half the marks in the centrals 
are still distinct, while those of the dividers are at 
their best. The contrast between the large permanent 
incisors and the small temporary comer teeth, which 
have lost their marks, is striking at this age. 

At five years the marks in the centrals are getting 
smaller and rounder, but are large and distinct in the 
dividers ; the corners are usually shed at this age. 

"At six years," says Prof. Youatt, "the marks of 
the central nippers are worn out. There will, however, 
stilt be a difference of color in the center of the tooth. 
The cement filling the hole made by the dipping of 
the enamel will present a browner hue than the other 
part of the tooth. It will bo distinctly surrounded by 
an edge of enamel, and there will remain even a little 
depression in the center, and also around the case of 
enamel; but the deep holes in the center of the teeth, 
with the blackened surface which thsy present, and 
also the elevated edge of enamel, will have disappeared. 
Persons httle ftccnstomed to horses are often puzzled 
here. They expect to find a plain surface of uniform 
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color, and know not what conclusion to draw when 
they see both discoloration and irregularity." The 
marks in tiie dividers are mach reduced in size, but 
those of the comer teeth are large and distinct. 

At seven years tlie marks disappear from the divider 
incisors, and at eight from the corner teeth. 

Monsieur Girard thus describes the changes in shape 
of the incisors, referring also to the disappearance o£ 
the marks in the upper t£eth: 

"At nine the centra] incisors become ronnded, the 
dividers oval, and the comer teeth narrower. The cen- 
tral enamel (mark) diminishes and 
' approaches the posterior edge. 

"At ten the dividers are ronnder, 
and the central enamel is very near 
the posterior edge and rounded; at 
eleicn they have become rounded, and 
the enamel has disappeared. 

"At twelve the comer teeth are 
ronnded. The yellow band is laj-ger, 
and occupies the center of the wear- 
ing surface. 

"At thirteen all the lower incisors 
are rounder; the sides of the centrals 
are becoming longer. The central 
enamel remains in the upper corner 
teeth, but is round and approaching 
the po=terior edge. 
■h'i™i'r>"J"^'^«"^nn "At fourteen the lower central in- 
oonuu. eisors have a triangular appearance; 

the dividers are becoming long at their sides. 

"At fifteen the central incisors are triangnlar, and 
the dividers are becoming so. 
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"At sixteen the di riders are triangular, and the cor- 
ner teeth are hecoming so. 

" At seventeen the corner teeth, like the dividers and 
centrals, have become triangular, the sides of the tri- 
angles being eqnaL 

"At eighteen the lateral portions of the triangles 
lengthen in succeasion — first in the centrals, next in 
the dividers, and then in tbe corners; so that at nine- 
teen the lower centrals are flattened from one side to 
the other; at twenty the dividers are flattened, and at 
twenty-one the comers also are." 

The three following extracts give some idea of the 
difficulties to be encountered in judging the age by 
the teeth. Prof. Youatt says; 

"Stabled horses have the marks sooner worn oat 
than those at grass, and a 'crib-biter' may deceive the 
best judge by one or two years. At eleven or twelve 
the lower nippers change their original upright posi- 
tion and project forward. They become of a yellow 
color, the cause of which is that the teeth grow to 
offset their wear ; but the enamel which covered their 
surface when they were young cannot be repaired, and 
that which wears this yellow color in old age is the 
part which was formerly in the sockets. Tiie gums 
recede and waste away, and the tushes weai' to stumps 
and project outward." 

Surgeon Ewd. Mayhew says ("The Horse's Mouth: 
Showing the Age by the Teeth"): 

" That the teeth of the horse denote age appears to 
have been a very ancient belief, which the experience 
of centuries has not changed. Within certain hmita 
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the belief is well founded, for perhaps no development 
ia moro regular than the teeth of the horse, and no 
natural procesa so little exposed to the dietortiona of 
artifice. We are, nevertheless, not to expect that the 
animal carries in its mouth a certificate of birth, writ- 
ten in characters so Jeep that they cannot be obliter- 
ated or misinterpreted. He wbo would judge of the 
age by the teeth must study them, and be prepared to 
encounter difficulties. In proportion as he has done 
the one, and ia enabled thereby to overcome the other, 
will be his success. The qnuHfied judge alone will 
read the teeth correctly. He will make allowance 
where certain marks are indistinct or absent, and he 
will be cautious in pronouncing an opinion. The vet- 
erinary practitioner knows that the teeth are worthy 
of attention, and he feels that their indicatione, acien- 
tifically interpreted, will seldom mislead." 

Surgeon J. H. Walsh, in his excellent work, "The 
Horse; in the Stable and in the Field," says: 

"In order to be able to estimate the age of the horse 
by bis teeth, it is necessary to ascertain, as nearly as 
may be, the exact time at which he puts up his milk 
teeth, and also the periods at which they were replaced 
by the permanent. Finally it becomes the pravince 
of the veterinarian to lay down rules for ascertaining 
the age from the degree of attrition which the perma- 
nent teeth have undergone. For these several purposes 
the horse's mouth must be studied from the earliest 
period of his life up to old age." 

Judging the age by the teeth is even more compli- 
cated and difficult than is shown by the foregoing ex- 
tracts. Among other complications worthy of consid- 
eration are the following: 
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About the ninth year a mark, which is aometimea 
mistaken for the infondibulum, appears on the central 
incisors. Girard named it the dentinal* ^ 

star, but it ia also called the fang-hole f 
and secondary mark. Dentinal star is 
perhaps the moat proper name, for the 
mark is "due' to the presence of second- 
ary dentine, into which the remains of 
the pulp haa been converted." The con- 
Tersion of the pnlp into dentine prevents 
the canty from becoming a reservoir for food, for 
otherwise it would become such as soon as reached by 
wear ; and it preserves the tooth from decay, afford- 
ing a good illustration of Nature barricading disease. 
The pulp cavity is lined with dentine ; the dentine 
into which the pulp is converted is sometimes called 
osteodentine, find may be distinguished from the for- 
mer by its yellow tint. The star may not afford reli- 
able data hy which to judge of the age, but its pres- 
ence ia prima facie evidence that the tooth has been 
worn to the original pulp cavity, f It becomes plainer 
as it approaches tho cavity's center, but the bottom 
of the cavity is ultimately reached, which of course is 
hollow. It is visible 8 or 10 years, the depth of the 
cavities varying from about i^"^ inch. 

The marks of some teeUi are disproportionately 
composed of cement, a fact Prof, A. Chauveau says he 
ia not aware has ever been taken into account in " cal- 

" See note, page viil. 

t Nature lilla tlie cavity in proportion bb the crown is worn. 
Take two teeth of the earoo kind, one juat foU-grown, tho 
other worn almost to its neck. In the latter the spot is viaiUe, 
and if aa much material is cut from the former aa has been worn 
bom the latter, its cavity will be out tliiough. — John SunUr. 
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culiiting the progress of wear." Sncti teeth would soon 
wear out, for there is as mach difference iu the density 
of cement aud enamel as between cartilage and bone, 

The obliteration of the mark may be hastened in a 
small or mediiim-Bized tooth by the friction of one that 
is abnormally largo, while a stunted or dead tooth ma; 
never lose its mark. 

The more upright the teeth the faster they wear. It 
is said that the crowns will be worn to the oxtent of a 
quarter of an inch between the fifth and sixth years 
(when they are most nprigbt), while only about that 
quantity of material will wear away between the twen- 
tieth and twenty-fifth years. 

A horae's food is a matter also to be taten into ac- 
count. The mastication of grass, carrots, turnips, 
potatoes, bread, &c., does not cause much wear to the 
teeth. EIoweTer, when grass is procured by grazing, 
the incisors suffer much friction — caused, not by the 
grass, but by the teeth grinding one another, for they 
meet edge to edge, and are employed in this occupa- 
tion for hours, whereas a "feed" of com is shelled in 
a few minutes. In the former case the incisors suffer 
great friction ; in the latter, the grinders. Again, it is 
said that "horses fed on salt marshes, where the sea- 
sand is washed among the grass, or on sandy plains or 
meadows, arc affected by the increased friction of their 
teeth." But no matter how soft a horse's food may 
be, if he is addicted to the Tice called "crib-biting," 
his teeth may be ruined before those of tlie corn-fed 
horse have even lost their marks. 

Several trade tricks are also to be noted. Of " bish- 
oping," Prof. Youatt says: 

"Dishonest dealers resort to a method of imitating 
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the mark in the lower nippers. It is called Bishoping, 
from the name of the ecoundrel who invented it. The 
horse of eight or nine years is thrown, and with an 
eugraver'a tool a hole ia dug in the now almost pMii 
surfitce of the corner teeth, its shape resembling the 
mark in those of a seven-year-old horse. The hole is 
then burned with a heated iron, and a permanent 
black stain is left The next pair of nippers are some- 
times lightly touched also. 

"An unprofessional man would be easily deceived by 
this fraud, but it cannot deceive the trained eye of the 
horseman. The irregular appearance of the cavity, 
the diffusion of tbe black stain around the tushes — 
the sharp points and concave inner surface of which 
can never be given again — the marks on the upper nip- 
pers, together with the genera! conformation of the 
horse, will prevent deception. Moreover, in compar- 
ing the lower with the upper nippers, unless the oper- 
ator has performed on the latter also, they will be 
foand to be considerably more worn than the lower, 
the reverse of which ought to be the case. Occasion- 
ally a clever operator will burn all the teeth to a prop- 
erly regulated depth, and then a practiced eye alone 
will detect the imposition."* 

* Rough ok THB Bdbsianb. — Sargeon Joha C. KnowlBon 
makea the following opeo cODfessJon ("The Complete Farrier, 
or Ilorse Doctor," p. 150); " I was hired br Anthony Jolinson, 
of Wincolmlee. Hull, aa fnrrier to a number of horses thut were 
gfiiuK to Moscow, Russia.. We had a little gray, Beventeen -year- 
old horse, named Pe'itam, whose mouth I bishop^. He passed 
for six years old. was the first horse sold, and brought £500, 
English money ! I only tnpntion this as a caation to horsemen." 

Surgeon Knowlsoo could have evidently beaten the late Pres- 
ident Lincoln in a (wooden) horse trade. 
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Of a deception practiced by sellers of two-year-old 
foals, namely, paBsiog off an early two-year-old for a 
late three-year-old, Prof. Yoiiatt eaya: 

" The age of all horaca used to be reckoned from 
May, but some are foaled as early as January. A two- 
year-old foal of the latter date may, if it has been wqU 
nur«id and fed and has had its central nippers drawn 
(that three or four months' time may be gained in the 
appearance of the permanent), be sold at the former 
date for a threc-joar-old. To horsemen, however, the 
general form of the animal, the little development of 
the forehand, the continuance of the mark in the divi- 
der nippers, its more evident existence in the comer 
ones, and some enlargement or irregularity about the 
gums, I'rom the violence used in forcing out the teeth, 
are a sufficient security against deception." 

And agaiu of four-year-old foala: 

" Now, mora than at any other time, will the dealer 
be anxious to put an additional year upon the animal, 
for the difference in strength, utility, and value be- 
tween a four-year-old colt and a five-year-old horse is 
very great. But the lack of wear in the central and 
divider nippers, the small size of the comer ones, the 
little growth of the tuslies, the low forehand, the leg- 
giness of the colt, and the thickness and little depth of 
the mouth, will at once detect the cheat." 

The following is Prof. Tonatt'a description of crib- 
biting and its effect on the teeth (" The Horse," pp. 
511, 519): 

"The horse lays hold of the manger mth bis teeth, 
violently extends his neck, and then, after some coo- 
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ynlaive action of the throat, a slight grunting is heard, 
accompanied by a sucking in of aii'. It is not an effort 
at simple eructation, arising from indigestion, but is 
merely the inhalation of air. It takes place with all 
kinds of diet, and wben the stomach ia empty as well 
as when it is full. 

" The efEeets of crib-biting are plain enough. The 
teeth are worn away and occasionally broken, and in 
old horses to a very serioiiB degree. Sometimes graz- 
ing ia rendered difBcult or almost impossible. Corn ia 
often wasted, for the horse will frequently 'crib' with 
his moiith full of it, and the greater part of it will ^11 
over the edge of tbe manger. Much saliva escapes also, 
which impairs digestion. Crih-biting horses are more 
Bntgect to colic than others, and to a species difBcnlt 
of treatment and frequently dangerous. 

"The only remedy is a muzzle, with bars across the 
bottom sufficiently wide to allow the horse to pick up' 
hia corn and pull his hay, but not to grasp the edge of 
the manger. Some recommend tnrning out for five or 
six months; but this will never succeed except with 
yoong horses, and rarely with them. The old crib- 
biter will substitute the gate for the manger. We have 
oft«n seen him galloping across the field for the mere 
object of having a gripe at a rail." 

Pro£ Yonatt further says that the vice is a species 
of unsoundness, having been so decided in the courts. 
It is often the resnlt, he says, of imitation, but oftener 
the consequence of indigestion, Miscliief, he says, is 
another cause of it. 

The mouth, it is said, is broader at seven years of 
age than at any other time ; hut, so far as judging tho 
Bge is concerned, this fact (assertion) is of little prao 
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tical nse. The facta that follow, however, are of more 
or less use, and are worthy of perusal. ProL Youatt 
says: 

" The indications of age, independent of the teeth, 
are deepening of the hollows over the eyea ; wrinklea 
over the eyea and iihout the month ; gray hairs, par- 
ticularly over the eyes and about the muzzle; the 
countenance and general appearance; thinness and 
hanging down of the lipa ; sharpness of the withers; 
sinking of the back ; lengthening of the (juarters, and 
the disappearance of windgalls, spavins, and tumors of 
every kind. • • * At nine or ton the "bars' of 
the mouth become leas prominent, and their regular 
diminution will indicate increasing age." 
Of another deception Prof. Yonatt aaya: 
" We form some idea of the age of the horse by the 
depth of the pita above the eyes. There is at the back 
of the eye a quantity of fatty substance, on which it 
may revolve without friction. In aged horses, and in 
diseases attended with general loss of condition, much 
of this disappeara- The eye becomes sunken, and the 
pit above it deepens. Dishonest dealers puncture the 
skin, and, with a tobacco-pipe or tul)e, blow into the 
orifice till the depression is almost filled. This, with 
the aid of 'bishoped' teeth, may decei™ the unwary. 
The frand may he easily detected, LoweTer, by preaa- 
ing on the part." 

"Frank Forester" (William Henry Herbert), says 
("The Horse of America," vol. i, p. 72): 

"Much stress is laid by many persona on the depth 
ofthe supra-orbital cavitie3,andmoreyet on the length 
and extreme protrusion of the nippers beyond the 
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gnms, as also on hollownesa of back. I have seen colts 
— ^ot hy aged s/a/^iows— having all these indicationa 
of age before they had a full mouth ; and witli eavltiea 
and hollow backs before they hiid got colt's teeth." 

SarReon Bnmiit, who ihioks shape indicates age as well after 
the eiglith year as marks do before, says (" Age of Horses ") ; — 
" Some breeds, the Spanish for instance, require a longer time 
to develop than others. The bones appear lo ba harder, the 
teeth change soniBwhat later, and wear more slowly ; soine- 
times, after the fifth year, they appear one or two years younger 
than they are. The ago of crib-biters can be told by the corner 
teeth, which are seldom injured. Should this he the case, how- 
ever, add as many lines as are needed to make them the natural 
length. The horse is as many years younger as the teeth are 
lines too short. The front teeth are frequently worn away 
earlier when horses have been fed on unshellod corn. 

" The ngo of mulna cunnot be ascertained with the same ac- 
caracy as thai of horses. After their eighth year they usually 
appear younger than they are." 

Dr. Hoeing a( Jem; Cilj. N. J., naya Vtot. Pusina of Yienna dalmi 
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The tbread-like nerves of the tf^th are derived from 
the superior and inferior maiillary branches of the 
trigeniitina or fifth pair of nerves. In the horse these 
braucbes are four or five times as thick as a ribbon 
iind about five-eightba of an inch wide. The ophthal- 
mic brancli is amaller and ehorter, ita course extend- 
ing only from the brain to the eje, while that of the 
twu former extends to the lips, running parallel to and 
about an inch from the rool« of the grinder teoth.* 

The description of the trigeminns and its course is 
from a lecture by Pruf. Youatt to veterinary students, 
and may be found in "The Veterinarian" for 1834 
{p, 121), In the first part of the lecture the nature of 
the trigeminus— its double origin and function — is 
expatiated upon, a summary of which is that the sensi- 
tive and motor roots, are contained within the same 
sheath ; that the sensitive root is so much larger and 
its hbrils so much more numerous than the motor that 

• For the preparfttlon of an anatomical Hpecimen showing the 
fi'enpral conren of the trifipmlQua, I am indebted to Prof. J. M. 
Heard, of the New Tork College of Veterinary Sorgeons. 
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it may still be called the sensitive nerve of the face ; 
that the trigeminus is the only nerve of the braiu that 
bestows sensibility to the face, except a few brsEches 
from the cervicals, which may be traced to the lower 
part of it ; that, there are some anatomical facts which 
incontestably prove that the motor nerve eiists ; that 
Sir Charles Bell laid the root of the trigeminus bare in 
an ass immediately after the animal's death, and that 
on irritating the nerve the muscles of the jaw acted 
and the jaw closed; that he divided the root of the 
nerve in a living animal, and the jaw fell;* that he 

• " Re-establishhent op Sensibilitt after Resection 
OF Nerves — A memoir bj MM. Arloing and Tripier was read 
before the French Academy, November 28tb, on tliB effect of ra- 
Bection of ccrtaiii ni'rvous trunks. Clinical fai;tB have several 
timeB ebown tbat after wonods which have altered or deatroyed 
a portion of a nerve, sensibility returns in the integnmeuts to 
which the nerve is distributed. MM. Arloinff and Tripier made 
nervouH resectioDB in dogs, and saw SEnBibility reappear after a, 
certain time in the inWgameuta to which the branchea of tlie 
nerve were diatribut«d, and in the (leritiheral end of the nerve 
itself," — Popular Science Eeeimo, 1S67. 

" How MoTOR-NBRvea End in Non-striated Mttbcoiab 
TiasUE.— A very valuable communioition stating the results of 
M. Henocque'8 reaearelies has been published in " I'Archives do 
Phyaiolt^ie," find may be tliua nbatracted: 1. Tlie distribution 
of the nerves in smooth mnacle is not only identical in man and 
other vertfbmte nnimala in wliich it has been observed, but is 
ewentially aimilar to all the organs containing smooth muscle. 
S. Before terminating in the smooth muscle, the nervea form 
three distinct plesuses or networks— fa) a chief or fundamental 
pleitnB, containing numerous ganglia, and situated ovtaide the 
mnoDth rauHcle ; (6> an intermediate plexus ; and (c) an intra- 
muscular pleTTua, sitaated witJiin the fnariouli of smooth fibers. 
3. Tlie terminal fibrils are everywhere identical. They divide 
and auMivldn dichotomoualy, or anastomose, and terminate by 
a sliBbt swelling or knob, or in a pnnctiform manner. Tlie ter- 
10 
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divided Ibe saperior maxillary branch on both sides, 
tlie aiiimal losing the power of usiog the lips; that 
Mr, Mayo divided the root of both the superior and 
inferior maiillun-, the result being thut the lips no 
longer remaint.^ in perfect appoeittua.-and the animal 
ceased to use them in tukiug up his food; that the 
sensitive root, or a portion of it, after entering the cav- 
ernous sinus, swells out into or passes through a gan- 
glion, and that tho motor root can be traced beyond 
the ganglion, uniting afterward with its fellow and 
forming the perfect nerve; that the ganglion, being 
composed of sensitive fibrils only, resembles a brain. 

mini] BwelUnti appean to occap? dtfR^reDt parts of tlie emootb 
muBcul&r Sbcr, but most rraquentir to be in the □eighborltood 
of tlie DucleuB, or at llie surface or tho fiburs, or, lastly, between 
tlieoi."— TAe MoaUil^ MierostopUal Jourunl, 1S70. 

" Btrccturk of Nkutbs, — M. Roudanoosky Bays that tbe 
primillre elements of nerves are tuljes liavinK a pentagonal or 
besftgonal conEguration. Am to tlipir conatiintion, be suya tlint 
every eierve Uas a sabstratum of brain-matTer, and also of the 
spinal mBTTow, and proliably of the gnnfcllunic tnntter nlw, Tb« 
gray matter, bcsaya, is the fundamental nerrouBsuItBtaoce, and 
plays the principal part In the functioiiE." — " Velerinnnan," 
1865. p. sn. 

Id a letter to his broiher, Q. J. Bell, writteu in 1807. Sir 
Charles says : " I consider tbe or^ns of the outward BHases aa 
forming a distinct class of nerves. I ttace tbem hi c^rreapood- 
ing parte of the brain, total!; distinct from the origin of the 
others, 1 take live tubercles wilhiu the brain as the internal 
Henses. I trace the ntrvea of the ooso, eye, ear, and tonkas 
to these. Here I see eslublished connection ; them, the great 
mass of the brain receives processes from the central tabercles. 
A;^in. tbe great maeses of the cerebrum send down procesaes 
or crura, which give off all the coinmon nerves of voluntary tuo- 
Uou. I eslnbUsh thus a kind of drctibttion, as it were." — Jfedi- 
col Oia^te. 
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Prof. Youatt's description of the course o£ the tri- 
geminus is as follows : 

"The trigeminua has been described as springing 
by a multitude of Giumeota from the crura cerebelli, 
and fortiiwith ranning for safu'ty into the cavernous 
sinuses, and there suddenly enlarging into or passing 
through a ganglion. Tlie nerve, as its name irnplies, 
divides into three parts, the division taking place in 
tho cavernous sinus, after the superior or sensitive 
root has been joined by the inferior or motor root 
Each part, before it leaves the cranium, assumes a dis- 
tinct investment of dura mater. The branches are 
named, from the parts to which they are destined, the 
Opbthalraic, the Soperior Maxillary, and the Inferior 
Maxillary. 

" The ophthalmic ia the smallest of the three. It is 
formed within the sinns, where it ia in conjunction 
with tho superior maxillary, which it aoon leaves, and, 
passing through the foramen lacerum into the orbit, 
subdivides and forma three distinct branches — the 
Supra-orbital (the frontal), the Lachrymal, and the 
Lateral Nasal (the nasal). The supra-orbital climbs 
behind the muscles of the eye, giving filaments to the 
rectus superior and the superior obh'que, and some 
also to the fatty matter of tlie eye. The main branch, 
escapius ihrough the superciliary foramen, is aoon lost 
in ramificalions on the elevator of the superior eyelid, 
the inU'gument of the forehead, and the periosteum. 
The lachrymal, as its name implies, is chiefly concerned 
with the lachrymal gland; a few ramifications, how- 
ever, are sent to tho conjunctiva ajid also to the ciliary 
glands of the npper eyelid, while a distinct twig of it 
i oat at the angle between the zygoma and the 
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frontal orbital procesg, where it anastomoaes with the 
supra- orbital aod witli rnmifiCHtioiis from the superior 
maxillary. It is also lust on the integument and 
muscles of t!ie forehead. The lateral nasal is the 
lurgoet of the three. Almost at ita beginning we oh- 
Borve tile filaments tli:U help to form the Ophthalmic 
Gunglinu. They ar.' more numcroua and more easily 
traced in some of our domesticated animals than in 
others, and the ganglion itself is differently developed, 
bnt for what physiological purposs I know not. It is 
comparatively larger In the ox than in the horse, and 
Bends more lilaments to the iris. Four distinct fila- 
ments may l>o traced ia the ox, hut seldom more 
than two iu the horse or tbe dog. To these fila- 
ments others of the ophthalmic, tliat have not passed 
through the ganglion, afterward join themselves; bo 
that the ciliary are also minute componnd nerves of 
motion and sensation.* 

• " Ths boat fwcouiit, however, of this is Riven by Dr. Jonas 
Qtuiln (' Qiioia'H Aniitom^,' p. 7tS). lie coDstders the g&ngliun 
Bs a center of nrrvous infltttnce — a little brain, as it were— and 
tbo Glunieiits whicb some analnmiBla deacribe as rom])OBiiig, he 
BiMiaks of ns brancii-'B given out from it. ' It liea,' snja be. 
' witbln ilie orbit, ulMiut inidivay between lUo optic foramen and 
tlie globe of tlie eye. and is inclosted between tUe esternal rectus 
muscle and the optic nerve. lliBPiceudingl.vanmll and, owing 
to ItB being Itnliertiled in tlie soft ndipoae tiasue wbicli SEb the 
intersrices of the different parte within the orbit, dilGcnlt to Gnd. 
Its branchei are the following : From its anterior border ttom 
sixteen to twenty filaments issue, which proceed forward to the 
anrface of the sclerotic, and pierce it throngh minute foramina. 
Tlieac are the cilinjy oerveB. In tlieir couree to the globe of the 
eye they are joined by ona or two filament* derived from the 
nasal nerve, bat they do not form a plexos (nn interlacement). 
They bscomrs, however, dispersed or divided into two Giecicnli, 
one above and the other below the optic nerve, the latter being 
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"The ophthalmic nerve, after running between the 
rectus superior and the retractor muscles, gives a 

the more numernus. Tliej- page between the choroid membrane 
and the coniiguoiia aurface of the Bilerotio — lodged in grooveB in 
tlie ]aU^T — aod on reacliing the cUiar; liirament, pieicti it, a few 
appearing to be lost in its subetance, while all tbc rest pass in- 
ward and ramify iu tlio iria. From the posterior bjrder of tlie 
ganglion, wliich BuetQB na if terminated by two angles, two 
branches issue, one of which pusacs backwurd and u])iTard to 
tbe QBSal branch of llie ophthalmic nerve, np[>earing to be the 
medium of communication between the ganglion and the rest of 
the ganglia! system, by being prolonged to the carotid plesua. 
The other, the shorrer brancli. passes dowuwar.l and backward 
to the inferior oblique brancli of the raof or nerve of the eye,' 

'■ For my own part," aiiys Prof. Touati, " I am now disposed 
to be very much of Dp. Quoin's opinion. It was not fittinjr tliat 
the motions of the iria slioold be nnder the control of the will — 
they flhnul'i rwaponJ to the varyin;; intensity of the light." — W. 
Toualtin-'ViUrimrian" fur 1S3G. p. 49. 

Moui Cuvier aays : " Tt divides inio two ram ideations, one ol 
which proceeds toward the optic, unites with the small branch 
of the third pair, and by this union produces a uervoua enlarge- 
ment called the lenticular or ophthalmic ganglinn. This Rsu- 
(jftion usually aenJa off the dliory nerpos, dispospJ in two bun- 
dles. They are each nompoaed of severol filaments, which eater 
the globe of the eye nbliimely. The iria receives a great num- 
hor of small ramificatiims fhim the ciliary nerves, which, after 
having perforated the sclerotic and paased around the choroidoa 
longituclinnlly, like ribbons, bnt without penetrating it, are lost." 
— " Uan'paratiiie Anntiimy," V"l. II, p. S06, 

Prof. W. Percivall says : ■' Upon the outer side nf the optic 
nerve, between it and that part of the motor ocuU from which 
the branch nerves Bpring. ia aituated the opt ith aim ic ganglion, i 
This httlo body is principally eonatitutcd of branchea from the ' 
third pair, hut it receives a filament or two from the Rixtli. The 
nervous threada transmitted by thegiinglton Burround the sheath 
of the optic nerve, and pursuing tlielr course over it, penetrate 
the globe of the eye. and run to bo dispersed upon the iris," — 
"Anatomy of the Horu," p. 336. 
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braocb to the 'membratia nictitanB,' and then takes a 
Bioguljr course. Somo ramilicatioBB go to the frontal 
eiDusos and the foniminu, and, piercing the orbit of 
tlie eye fir thia purpose, present a beautiful view in 
younjf animals, particularly the sheep. The main 
bntooh tliL'n enters the cranium again through the 
internal orbital furameD, paascB nnder the dura mater, 
retnm* throuj^li the cribriform plat«, and ramifies on 
the membrane uf the nose, sending some branches as 
lonr as the false nostril and als. 

" The superior maxilldrij r^rve, or second branch of 
the trigeminna, contains little that is peculiar to or 
hasapnctical tendency in quadrupeds. The different 
situation and conformation of the bones of the face 
causa the principal or only variation in the dislribu- 
tion of ihia branch in the biped and the quadruped. 
It leaves the cranium throngh the foramen rotunJum, 
and at the bjse of tlie skull gives off small ramiSca- 
tions to the inner eantbua of the eye, tho antrum, and 
the two posterior grinder teeth. It also supplies the 
lateral portion of the nasal cavity through the spheno- 
palatine fommon, whilo filaments are given ofE from 
the origin of the trunk to the temporal muscle. A 
branch also runs along the upper bonier of the septum 
naai to the palate, and a larger branch, which trav- 
erses the palate in company with its blood-vessels, 
passes through tho foramen incisivum to the upper 
lip. The main trunk of the nerve now enters into the 
superior and exterior foramen, in the hiatus between 
the palatine bone and the tuberosity of tho superior 
masillary bone, leading into a bony canal (easily traced 
in the horse) between the maxillary sinus and the an- 
tnim, and appearing as a great pillar passing throngh 
the palatine sinuses in the os. It traverses this canal. 
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and at length emerges on the face tbrongh the fora- 
men infra-orlritarium, and under the levator labii eupe- 
rioria muscle. It no sooner escapes from this caual 
than it forms the 'pes anserinus' (the goose's foot, for 
it divides something like the foot of thia bird). It 
anastomoses with or receives numeroua bntnchea from 
the seventh pair, and forms an iuti-icate plexus about 
the lower part of the face and muzzle. The nerves, 
however, are wisely and lieiiutifally interwoven, for the 
Hpa, being the seat of touch, require all the flexibility 
and more than the sensibility of the human hand. 

"The inferior mnxillary nerve, or third branch of 
the trigeminus, emerges from the cranium through 
the foramen lacerum basis cranii, and very soon gives 
off /owr important branches. Tiie first branch, reck- 
oning posteriorly, proceeds bactwanl below the con- 
dyle of the Jaw, where it divides into two portions. 
The'first runs up to the parotid gland, ramifies into 
miiny filaments, and unites with the seventh pair. It 
dips deep into and principally supplies the temporal 
muscle, and penetrates and ia distributed through the 
masseter muscle. In this division there seems to be 
concentrated the greater part of the motor fibrils of 
the trigeminus, for these are muscles of extensive and 
powerful action. There are few muscles of the frame 
that are oftener or more powerfully employed than 
those concerned in mastication; but with the motor 
fibrils those of sensation are doubtless conjoined. 

" The second branch is a long and slender one. It 
first dips into the pterygoideaa muscle, which is sup- 
plied by it; consequently it is here also a motor as well 
as a sensitive nerve. It then pasass around or behind 
the tuberosity of the upper jaw, supplying the bucci- 
nator muscle — possibly with sensitive fibrils alone, for 
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others go to this mnscle from the seventh pair. In 
the buccinator those fibrila arc usually lost ; but some- 
timen a few of thorn may he traced to the lower lip. 

" The thii'd branch, in the order of its being given 
off, IB the denial nerve, Thia is generally coobidored 
the continuation of the trunk uf the inferior maiillary 
uerve. It paaaes across the plerygmdcus and enters a 
canal (the denial canal), on the inner face of the lower 
jawbone. Dear the upper edge, and at the liending or 
angle of the jaw. It takes itci course along the interior 
of the Iwne (the cnnal). close to the roots of the teeth, 
and sends out filaments to each of them. Emerging 
through the lower maxillary foramen, it divides into 
two branches, one of which is distributed in nnmerous 
ramifications on the ontside of the lower lip, and the 
other in fewer ramifications on the inside. These are 
evidently sensitive fibrils, the power of motion being 
derived from the seventh pair of nerves. 

"The fourth branch in point of order, hut which 
does not enter the 'dental canal,' is the gustatory or 
lingual nerve, the largest of the four. It is aingnlarly 
flat, like a little ribbon. It runs along the inside of 
the lower jaw, and a branch of it enters a foramen in 
the jaw to supply the roots of the incisor teeth ; but 
the main nerve, proceeding obUqnely downward, gives 
fibrila to the Eubraaxillary glands, and to the glands 
and muscles at the base of the mouth generally. These 
fibrils form true plexuses about the salivary glands and 
the muscles of the tongue. They anastomose freely 
with the twelfth pair (the linguales or motor nerve of 
the tongue), as the twelfth had already done with the 
Eeventh (the 'portio dura')- The gustatory branch 
penetrates the substance of the tongue between the 
stylo and genio-glossal muscles, passing obliquely to 
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the Barface of tte tongue, and terminating in tlie pa^ 
pillffi. The papilliE, thite endowed with nerraua influ- 
ence, are the seat of the sense of taate." 

Of che fifth nerve (in man and in the horse) Prof. 
Owen {quoting partly from Dr. Swan), says ("Odon- 
tography," vol, i, pp. Ixv-yi) : 

" The nerves of the teeth are derived from the tri- 
geminal, or fifth pair, o£ which the second division sup- 
plies those of the upjier jaw, the third division those 
of the lower. In the human subject, the three dental 
branches of the infra-orbital nerve intercommunicate 
by their primary branches, from which, and from a 
rich plexus formed by secondary branches upon the 
membrane lining the antrum, two sets of nerves are 
sent off to thealveolarprocessesof the upper jaw; one 
set (rami dentales) sapplies the teeth, the other (rami 
gingii'oles) the osseous tissue of the gums. The latter 
agree in number with the intervals of the teeth, as the 
proper dental nerves do with the teeth themselves. 
These two sets are not, however, so distinct but that 
some intercommunications are established between the 
fine branches sent off in their progress to the parts 
they are specially destined to supply. The rami den- 
tales take the more direct course (through the middle 
part of the osseous tissue to the teeth) penetrate the 
oriBcea of the fangs, and form a rich plesns with 
rhomboidal meshes upon the coronal surface of the 
pulp, the peripheral elementary filamenta returning 
iuto the plexus by loops. In the lower jaw the dental 
nerve, besides supplying the proper nerves to the teeth, 
also forms a rich plexus, in which it is joined by some 
branches from the division of the nerve that afterward 
escapes by the foramen mentale, and from this plexns 
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the cancellous tissue of the bone and the vascular 
gums are supplied. • • • * 

"In the liorse^he maxillary plexus ia moHt devel- 
oped above and between the alveoli of tlie three pre- 
niiilar teeth. It ia less complex where it Bnpplics the 
molur teeth, their alveoli, and the gums. In the 
lower jaw of the hnrae a very rich plexus begins to be 
formed in the cancellous substance of the bone by 
brancbea of the dental ner n after its entry into 

the cftnaL" 




NOTB.— The deflnilionH, where not otherwise credited, m 
from " Duuglisoa's Medical Dictionary." 

A. 

Ala (plnral. alee). Projections from the median line; aa the 
alie na^i, alse of the Dterue, &c, 

Ai^nMEN. An important orgaolc compound. The character- 
istic ingredient in the white of egg ; nhounds in Ihe Bernm 
of the blood, in chyle, Irmph, skin, tnueclfts, bnun. and the 
juice of flesh ; in small qiiantilj in moat vegetable jaices, 
and in Briglit's disease in considerable quantitj in the nrlne. 
It ia the founlBlion, sajs Iiiebig, of the whole series of peca- 
liar tisanes which conatitule tliose orgnna which are the 
Bent of all vital actions. C. F. Chandler. 

Ai,tb'Ol\R Akchbs are formed by the marjjina or bordera of 
the two jnwB, which are hollowed by the alvooli. 

Alveolab Artekt, arises frnm the internal maiilkry, de- 
Bcenda behind the toberosity of the upper jaw, and gives 
branches to the Qp])er molar teeth, gums. periosCtiiin], mem- 
brane uf the mamillary sinus, nnd buccinator moscle. 

Alveolar Border. The part of llie jawa that is hollowed by 
the alveoli . 

Alteolab Meubbanbs are very fine membranes, situated tie- 
tween the tpeth and alveoli, anil formed by a T>ortion of the 
gac wliich incloses the tooth before it pierces the gum. By 
some this membrane has l>eeu called the ' alveotn-deutal 

o the arteiy. 
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Ai.Tk'oi.DB (pL alvooll). The kItooII mp ihe eockels of the 
toetb, into which tbej are, us it wuro, driven. Tlieir size 
uid shape >ro detennined bj ihe t<^eth which thcj receive, 
and they an; pierced at tUe apei b; Btoall boles which give 
pasaage to the dental vessela and nervea. 

AXABTOMo'EtH (' a mouth '), Com muni cation between two tm- 
■ela. Bj raneideriiig the nerves to be chonneb. in which a 
nervoufl fluid circiilDteH. their communication likewise bas 
been called aoaetomoeis. By mesna of naustomoees, if the 
courae of a Quid be aniwted in ooe ve«eel, it can proceed 
alon^ others. 

Anisodac'ttle. Boofed cjuadrnpedH with toee (on tbe bind- 
feel at leaA) In uneven numbcni, aa one, three, or five, the 
latter being maDlfvaied by the ProhoecidiaiiH. All these have 
a eimple etomacb and an eaomiom ctecam. Examples : 
Horse, tapir, rhinoceros, elephant. B. Oieen. 

AHTE'B10n(an{« 'before'). Great confaeinn has prevailed with 
analomiats in tbe use of the terms before, behind, tec. 

(A practical definition of anttrior appears lo be (1) parts 
in front, eapposinjf tbe body to be e<)iial1y divided longi- 
tudinally from right to left ; (2) parta Dcaretit: tbe operator, 
parts beyond beiag potierior.) 

AXTstnt. A cavern. A name giveir to certain csvilJcs In 
bonee, the entrance tn which is smaller than the bottom. 

AsTKtTM OP HioffMOHB. A deep cavity in the tmbsianoe of the 
superior [iiaiillary bone, communicating with the middle 
meatus of the nose. It ia lined by a prolongation of the 
Schneiderian membrane. 

Ab&ch'noid Membrank. A name given to several mem- 
branes, which, by their extreme thinness, reeeinble spider- 
webs. The modems use it for one of the membninea of the 
bniin, situate between the dura raater and pia mater. It is a 
serous membrane, composed of two layers, tbe eiternal being 
confounded, in the greater part of its e:(tent, with the dura 
mat«r. and, like ii, lining the interior of tbe cranintn and spi- 
nal canal ; the other is extended over the brain, from which 
it is separated by the pia mater, without passing into the 
sinnosities between the convolutions, and penetrating into 
the interior of the brain by an opening at its posterior part, 
under the' corpus callosum.' It fonnsa part of the investing 



I 



ARMED QUADRUrED. 229 



sheath of nervea, as ihey iiass from the encephalic covitieB. 
ItB chief Qses seem to be to envelop and. in eotae measure, 
protect tlie brain, and to secnstu a fluid for tile purpose of 
keeping it in a etate hast adapted for the performance of its 
functiuDS. 

Arb'ola. a diminutive of ' area.' AuBtomiets understand by 
areoliG the Interstices betiveeu the fibeis composing organs, 
or tliuee existing Ix^twiicu lamiuie, or lietween yessela nbich 
interlace with each other. 

Aeoen'ti NiTRAB. NitratB of silver ; lunar caustic. The vir- 
tues of nitrate of silver axe tonic and escUarotic. It is given 
in chorea, epilepsy, &c.; locally, it is used in varions cases as 
an escharotic Dose, gr, 1-8 to gr. 1-4, in pill, three times 
a day. 

Ahmadil'lo. (So called from b^ng protected or a/rmed by a 
scaly covering hke the plate armor of the middle ages.) A 
geuuBof South American cjuadrufieds, lielonginj( to the order 
of edentat*, and characterized by a defensive armor of small 
bony plates, covering- the head and trunk, and sometimes the 
tail. Bninde. 

Akticula'tion. The anion of bones with each other, as well 
as the kiud of union. Articulations are generally divided 
into two binds — movable and immovable. The articulations 
are subject lo unamber of diseasea, which ore (tenerolly some- 
what severe; they may be physical, as wounds, sprains. lux- 
ations, &c., or they may be organic, as ankylosis, eitraneous 
bodies, caries, rheumatism, gout, *c. 

At'ropht. Progresaive and morbid diminution in the bulk of 
the whole body or of a part. Atrophy is generally symp- 
tomatic. Any tissue or organ thtu! affectJ3d is said to be 
'atrophied.' 

Atmic'iiLAR. (The ear. ) That which belongs to the ear, eape. 
cialJy the external ear. 

B. 

Batra'csia. An order of reptiles including toads, frogs, and 

salamanders. Brandt. 

One of the five great clflsscsinto which vertebrate animals 

are usually divided, though some writers have reduced the 

dasa to the nmk of an order of reptiles, a chLsa with which 
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ihej- KK pupulftrly cnnronnJed. Tke butnMliiaiiB «re cold- 
bloodod mn<l oviparous, and iu CDoel liviog sp^es are witb- 
ont snlmi, uid tlie bliNid ia paitly Rented t1in>ugb tlie akin. 
Tbii jouji^i fur tUc moet t'^n, breatlie by gills like those of 
fbbni; t\ii-'y bssuhif ■ Gsti-like roroi (as tlio ladpiile), and 
fliioll^, when adaU. witli fuw eiceptiiics, loee tlteir gills and 
breatlif by luugs, lihj true or scalj repiiles. Tbey gunerally 
liBto llnilis. but Dot alwavB. Ja/msi/a'a If. U. Oye. 

Bi'PfRCATiOK. lA fork.) Dirifiion of a trunk into two 
bninchoi, ■> the liifurcation of the trachea, aorta. &c. 

BcccAi. Thai which coucenis the mouth, Aud eBpecially the 
cheek. 

C. 

Cacw. The blind gut ; «i calipd from iia being perforated »t 
one end oolj. That |>orlion of the iiit««tiual canal which is 
B?ateJ between the termination of the ileum and boginiiitig 
of the colon, and which Gils, oloiost wholly, the right iliac 
finsa. where the peritDneum retains itimmoTablj. Its length 
1b about three or four fingora' breadth. The ileo-cffcal vnlve, 
or valve of Bauliin. shuts off all communicatioD between it 
and the ileim, and the ' Appendii vvnuiformis cied ' ia at- 
tached to it. 

In the horse the ciEcumtwaterstomacli) will hold four gal. 
Ions, A horse will drink at one time a great deal more than 
his stomach will conuiiii : but even M he drinks a less quan- 
tity. it remains, not in the stomach orsmall iuteslines, l)ut 
pnB.sB8 to tliB necum. and Is there retained, ss iu a reservoir, 
to supply the wants of th^ syslcm. Yuuott. 

CALcnLUS. A diiuiuutiva of ' cnix,' a lime-etone. Calculi are 
eoDcretiona, which may fbnn in every jiari of tlie anitual 
body, but are most frequeijtl.v foimd in the organs thai set 
OS resiTViiirs, nod in the ercretory canals. They Bre met 
with iu the tonsils, joints, biliary ducU, digestive passages, 
lachrymal ducts, mamm^, pancreas, pineal prland, prostate, 
, lung^ saliTory , spermatic, and urinary passages, and in the 
uterns. The causes which give rise to them are obscure. 
Those that occur in reservoirs or dncts are sapposed to be 
owing to tlie depoaiiion of the su!>stances, which compose 
them, from the fluid as it psssos along the duct ; those which 
occur iu the substance of ao organ are regarded as the pro- 
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I duct of Bome chronic irritation. Their gene nl effxt is to 

I irrilate, as extnasoaa bodjua. tlie pins witli wiiicli tlie; iira 

I in contact, and to produce releatiou of tbs fluid wlieacethej' 

I have been furmed. The eym ptamB dilfur, according to ths 

[ BeaBtbilily of the oigan and tlic itaportiuoe of the jiarlicular 

secretion whose discliurge they imijedc. Their 'solution' is 
generall; ImpraciicRble. SpontaneonB espnlsiou or extrac- 
tion ia the oniy way of gistilng rid of lliom. 
Camcel'li. ' Lattice- worlt.' The cellaJarr.r spongy textnre of 
bone, consisting of numerona cells, communicating with each 
other. They contain n. fatty matter, analogoiia to mn.rrow. 
This texture ia mot with princiiMlly at tlio extremities of 
longboaos, and BTrne of the abort bones conBist aimoEt n-iiully 
of it. It nlluwB of the ex];iniiBion of the extremiiiea of hones, 
nithnat adding to their weight, and deadens cniicuBEdona. 
Cah'ctj.. Diminotiveof caiina, 'arced.' AstnoU tube of gold, 
Bilver, platinum, iron, liiod, wood, elastic gnm, oi gultB- 
percha. nsed for mrioua purjiosts hi BUigery. 
CAP'riJ^HY (from Mjii.ius, 'a liair'). Hair-like r amall. 
CAPiLL.viiY Vesselb are tlie eitrome radiclL* of tho arteries 
and veins, which togothor conatitate the capillary, interme- 
diate, or peripberal vascular Eystem — the niethoi'mota blood 
channels of Dr. Marshall Hall (that is. the syBiem of vessela 
iu which the blood undergoes ilio change from vcnons to 
arterial, and conversely). They posaosa an action distinct 
from that of the heart. 
CA.'Rl'Gia. (liotteouess ) A disease of bonna anaiogona to nlcer- 
ation of soft tisanes ; a ti;rm for open ulcer of bone and 
chronic ostitis of Its connectico tissue, with solution of tiie 
earthy part. It begins as an inSamniation, accompanied by 
periostitis, followed by exudation of new materialfl and 
Boftening. Sometimes thu hone-cells are fillisd with a red- 
dish Quid, and there are musses of tubercle. After caries 
has existed for some time the abacess burets; aperture re- 
mains open, discharging a fluid and particles of bone ; a 
probe is felt to siak into a soft, gritty substance— carious 
bone. Caries is molecular death of bono; necro^a is death 
of a masB of bono. Will^rd Prtrker. 

Cahot'ids, The great arteries of the neck, which carry blood 
to the head. 
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CAB'Ttt^oE. A BOlid part of the ajiimiil body, of ■ w 

betwum bone aod lig>meDt, which in the fetus Is a eubati- 
tate fur bone, but la the adult exists only In the jointa, aX 
llie extremities of the riba, Ite. 

CBB'ticai. EverTthing whlcb concema tlie neck, especially 
tike back part 

Cbkvrotain'. a epeciee of the (ronoB Moschue, related to the 
dw-r, but having no honjB. and otlitTwlsP peculiar. It is 
small, light, and graceful, and Uvea in the mountainB of Aua, 
(him the Altai to Java. Bana. 

Choroid Mbmbrahk. A tbin merabrane, of a very dark c'llor, 
which lioL'S ibe sclerotic ialamallj. It isaituutebetneea the 
sclerotic and retina, has an opening posteriori; for the pes- 
aago of the optic nerve, and terininal«B anteriorly at the great 
drcumference of tlic iris, where it is continuous with the cili- 
ary processes. The internal surfuco is covered wiih a dark 
pigment, eunsistla^ of several layers of pigment ct^lls. Its 
tiBe saems to be to absorb the rays of light after they have 
traversad the relimu 

Cii.'iART. Relating to the eyelashes, or to cilia. This epithet 
has also beita applied to difibrent parts, which enter into the 
otniBtare of the eye, from the resemblance between sjme of 
them (the ciliary processes) and the eyelasbea, 

COLOiT. That portion of the large Intestines which extends 
from the caecum to the rectum. The colon is usuolly divided 
into four portions. 1. Th<^ right lumbar or ascending colon, 
Bitnet« in the right lumbar region, aud begjnuing at the 
caecum. 3. The transverse colon — transverse arch of the 
colon — the portion whkh crosses from the right to the left 
Bide, at the upperpurt of the abdomun, 3, The left lumbar 
or descending colon, eittending from the left part of the trans- 
verse Brcli, opposite the outer portion of the left kidney, to 
the correspouding iliac fossa. 4. The iliac colon, or sigmoid 
flainre of the colon ; the portion which tnnkce a double cur- 
vature in the left iliac fosaa, and ends in the rectum. 

In the horse the cAarx is exceedingly large, and is capable 
of contninine^no less than twelvB gallons of liquid or pulpy 
food. It is of considerable length; completely trnversing the 
diameter o! the abdominal cavity, it is tlien reflected upon 
itself, and retravetscs the same space. Tovait. 
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The point of union between two parts j thtifl 
oftiie eyelids, lips, £c., are the angles which 
M of union. 

COMFASATIVK Ahat'omt. TliH science wliicli treats of the 
structure and rel&tiou of organs ia tlie vurious branches of 
the animal kingdom, without a linowledge of which It is im- 
possible to underetand the beautifully progressive develop- 
ment of firganiaation, necessary even fur the full comprehen- 
sion of the uses of many parts of the human bodj, which, 
appait^ntly rudiinenlarv and useless in man, are highly de- 
veloped in other animals. This science ia also the ba^ of 
physiology and the natural claiiaiRcaiion of animals. 

American Cydopedia. 

Con'dyi.e. An articular eminenee, round in one direction, flat 
in the other. A kind of process, met with more partlnularly 
In the ginglymuid joints, such as the condyles of the occipi- 
tal, inferior maxillary bnne. Ac 

Conobn'ital (from eon and genitus, 'begotten'). Diseases 
which infiinta have at birth; hence, coogeoiin] .■vffections are 
those tliat depend on faulty conformation, as coitj^nital her- 
nui, congenital cataract, &c. 

CosjDSCTi'vA Mbmbh.v'ma. A mucous membrane, so called 
because it unites t!ie globe of the eye witli the eyelids. It 
covers the anterior surfaco of tlie eye, tha inner surface of the 
eyelids, and the 'caruncnla luclirymulis.' It [lOsscsBes great 
general sensibility, communicated to it by the Rfth pair of 

COPrBA'Ri Is thtt largest known quadruped of the order Ro- 
dcntia, and belongs to the family Cavidie. It is an aquntio 
animal, a native of Sonih America, and feeds on vegetable 
food exclusively. Its dentition reeemltles that of the cavj, 
except that the gtiiidiog teeth are formed of many trans- 
B plates, the number of plates iucreAsing as the animal 
advances in ege. It is inoffensive and easily tamed. The 
flesh is esteemed good food. It is somewhat smaller than 
Jiihngon'a JfeiD Unitersnl Ogelopedia. 

Cob'pcbclk. Oneof the ultimate morpliologicnl clementaof the 
body. Tbeypiistat sometime or other in iill the tiasueaof 
the body, govemiag their vital actions. The white and red 
GOrpuBclea of the blood, epithelial bodies and ganglionic nerve 




CFllBftTeeiampleft. The; aretnalDljemiiposadof proUtplosm 
■ml cnalBin in tliuir Iiitoriur iKNliett calked nuclt^i. in ivbich 
ftrr Gtill amaUcr oiii« colled nucleoli. 2'. E. SatterthiaiiU, 

Corbcla'ttun iinatuul relaiion) or Foeces (otherwise called 
■ TmiiHmiiWlioti i.f Force or Energy'}. A phraaeof reeeot 
origin, emiiloyL'd to exprisa the tlieor; tliat anv one of the 
vkrioua TormB of phyalctU toroe maj' b* coiiTertml into one or 
lnor<! nrtbt? other rcirms. The caraiua) paint in this thcnirf 
U t!ie dxtrine of heu and its r elation to other agents, esiie- 
cinlly lo meehaDlcal moltcD. For exam|ile, the lieat muni- 
fe«:rd wben vre rub two flat aurbces briskly against ench 
otlier, ia oniv our own muBcular motion checked by the fric- 
tion, and ch*i)jrt<d ibereby inio t!ie lieat which the aurfaoea 
rrveal. On t'.iu other hnD(],thiB moac alar motion iaonlj tbn 
Iteat of our liodily frame exiiendinft itaelf in tliia way. In 
eitlier caao the energy has not Inea aonihllaied, but only 
tranaferrcil. nni) aiipean Id a aew {nrxD, 

J.Jiiufin'i y. U. Cyc , artiele Ttwed by J. H. Suiye. 

Cbdba. The plural aterut, 'a letr,' Applied to somis parwof 
the body, from ihe'.r resenib'anco to legs or roots, oa the 
' crura cerebri,' ' crura cerebelli,' &e. 

Cuii-DK-SAC. Any bai;-Bhaped cavity, tnbulai Tessel, or organ, 
open only at ono end. Dana. 



Dkntai 



The bony canals through which the vobbcIb 



the ii 



■oftbe 



Dkstal Cavitt. a cavity in tbe interior of the teeth, in which 
ia uCoate thedenul pulp. (More properly the pul pal mvity.) 

Dbtitai. Pdu. The pultactnus Hubstance, of a reddisli-gTaj 
color, very soft and seoBible. which fills the cavity of the 
teeth. It ia well fmppUed with capillary visaels. 

Dentio'eboiis. Tooth-carryiug, as dentigerous cyata ; one 
com a in lug leeth. 

Deruai,. Relating or belonging' to thp siin. 

DBRSiATOrD or Dermoid, Tliat which Ib similar to the skin. 
Thifl nnrae is R-iyen to dlffjrenl tlsBUes wliich respmblethe 
skin. The dnm. ipater has lieen in called by some. 

DaTER'oESTa. Medicines which posaess the power to deterg^e 
or cleanse parts, as wounds, ulcers, ba. 
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DiAEE'TBia. A disease cbaracterized by great nugmeutatioo »nd 
ollen luanifeei ulteraiiou io tue secretioa of urine, witb ei- 
cesaivB tbirst and proRresBive emaciatioa. Tlie quantity of 
unnB diHcbarjted in 24 lioura is UMnrrtimes 30 piiitH and op- 
wurd, each pint containinjr 3^ oiincea aaccbarioe matter. 

Di'afh^aom. i. A dividing ineralirane or tbiii pariitinn. com- 
monly wilh an opening througb it. 3. The muscle ai'para- 
tiuit tile cbeat or Iboras from tbe abdomen or lower belly ; 
llie midriff. Wtli'lei: 

DiATH'BaiB. Disposition, constitution, affection nf the body; 
preJispoBilion ti)certoiniliHeti3PB rather thnn to otbers. The 
principal dialbesea are tbe cancerous, «:rorulouB, scorbatic 
(pertoining to scurvy), rheumatic, gouty, and caltuluus. 

DlTKSTic'uLEM. A blind tube branching out ffita thu course 
of a larger one. An organ wliich is cfti>nble of receiving an 
unusual quantity of hlood, when the circnlotion is obstructod 
or modified elaewliere, is said to act as a diverticulum. 

In the marsupials only four teetb (one in each jaw on each 
side) are deciduous. The peruionent set are developed from 
diMrlieulii of ihtt saca which orig:iiiated ibe first aet. Gill. 

DUQONo'. A berbivorODS, cetaceous animal VFith a tapering body 
ending in a crescent-ebaiwd fin, Tbe fabled mermaid eeeme 
to have been founded on the dogong. Odbei-t. Brnuds, 

It is genemlly from 8 to 13 le«t long, tboiigb it is said to 
sometimes atuiin tbe length of 25 feet Tlie uiper lip Is 
tbitk and fieshy and tonne a kind of snout ; tbe upper jaw 
bends downward almost to a right angle ; eyes small, witb a 
nictitating membrane; tbe skin is thick and sniootli. Its 
fle«h is said to resemble beef, and Is prized as food. The oil 
is recommended as a subittbute for cod-liver oil. J.'s Gye. 

DDE* Matrr. (Hard.) The outcrmoat of three membranes 
enveloping the brain and spinal cord. VVitbiu Ibe skull 
it so completely joins tbp bines that it may he regtrdid 
endosteum. Within the spinal canal it becomes 
& fibrous lube, separated from the vertebrae (wliich bnve 
.0 endosteum) by ,-i loose, areolar, fatly ti^iie and a plexus 
of veins. It sends out Bbeatba for the nerves as they go 
through their foramina. It is usually studded, except in 
infancy, by minute wbit'sb masses (pBcr.iunian bodies) whose 
e Is not luiowD. Its inner surface is covered with pavi.'- 



J 



^ 



TOCABCLART. 



Ecos'OMT. By the term ' aninml economy ' Is understood the 
■ggregite of [lie laws wliicli govern tlin organism. The word 
econjmy to nls.) uaetl fur Clie aggruffalie of pat^ wMch con- 
■tltuti! man or snimula. 

Eloa^fTA'TA. In natural history, an order of animala that are 
desi'itMe of froiil leelb, as tlieariuadillo and ant-eater. BJt, 

ED£m'tulub One without leeih. 

ESk'bbvo, Tlie fecundated g^nu, in the early stagus of its ds< 
velrtpm^nt in ntoro. At u certain period ol its iucreoBo, the 
name ' fetuB' is given to it. but at wiiat jieriod is not deter- 
mJuiKi. Guoerally, th? embryo state i« cuosiiiered to esiend 
to the perio I of qaickeultiit- 

ENCEPHALi'Tts. Tdis term Las been used by some nOBologiata 
(closjlflera of diseiHes) nynonyinojslv with cepiuOiue' and 
'phrjoitia.' By otiiera it has lieua appropriated to inflam- 
mation of the brain, in contradistinc Jon to that oi thu me.u- 
Itianas. 

E'ocEKB. In geology, a term applied to the earlier tertiary de- 
posits, in which are a few organic remains of eiiating spedes 
of animals. Hi^nce the term eocene (recent), which denoics 
the dawn of the existing slate of thm^rs. 

Dana. LyeU. Maiitell 
Va America the eocene strata contain numerous fossils, 
mostly marine moliuska. but nlso include snme gigantic ver- 
tebrates, a carnivorous cetacean S3Venty f jet in lengtli, and a 
shark of which the teeth are sometimes ds inchea in lenjrth. 
The Wyoming lieiis have furnished the remains of a n>niarb- 
fthle group of mammals, whinh are thought by Pmf Mnrsh 
to form a new order, and wiiich he has named ' Dinocemta.' 
The largest of these (Dinoceras rairabllial had the bulk of an 
elephant, and was provided with throe pairs of hnms and a 
pahr of great saber-like canine teeth. Jdhnaon'a N. TT. Cye. 

Bpiqer'uib. a modifi.jLtion of the epithelium, molded to the 
papillary lajer of the true skin ; composed of apglulinated, 
flattened cells, whic\ are developed i.i the liquor sanguinis, 
the latter being poured out on the true skin's extemul sur- 
face. In the duejjer layers the cells are rounded or colum: 
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containing in most racea of men more or less pigmentary 
mnltor. wliicli 0ves tlie skin its yariODB slittdes from black 
to white. It ia penetrated by the ducts of tlie ekin'o sweiit- 
glands and oil-glands ; becomes hard iq palms of liands; 
otherwise is soft The Lair and naiJs are modifications of it. 
On leavea it is ppnetrated by the atomata, tranamilting 
esiialutions and absorting carbonic add, the moat important 
part of plant food. /^-^ 

Epithelidm. {Soft, delicate, tender.) The layer of cells lin- 
ing serous (closed) and mucous (open) cavitiea, the mucous 
epithelium being continaoua with the epidermis. (Mucoua 
is formed by the bursting of epithelial eel's.) Ibid. 

EaopH'iOUB. The gullet. Extends from ijhnrynx to stomach. 
Ethmoid. Sieve-like. The ethmoid bone is one of the eight 
bones which compose the cranium, sn called becanse ila up- 
peE plate is pierced by numerous holes. It is situate at the 
anterior, inferior, and middle part of the cranium. 
Evolu'tioh. According to the hypotheaia of evolution, in its 
simplest form, the universe as it now eiista ia [he resalir of 
"an immeuse aeries of changes," related to and dependent 
upon each other, as succMsive steps, or rather grovrtha, con- 
stituting a progress ; analottods to the unfoldinf; or evolving 
of the parts of a living organiam. Evolntiou is defined by 
Herbert Spencer as oouBistiug in a progress from the homo- 
geneous to the heterogeneoiiB, from general to spedol, from 
the simple to the complex ; and this process is considered Ui 
be traceable in the formation of the worlds in space, in the 
multiplication of the types and species of plants and animals 
on the globe, in the oiijiination and diversity of 1angua;?;ea, 
Ilternture. arts, and sciences, and in all the changes of human 
lEStitntiona and society. S^miy 3aHe/i"rne. 

The animal kincdom dixplays a unity of plan or a correla- 
tion of parts by which common princiTiles are tmced throug'h 
the most liiswidslns ill vernitips of form, so (hat in nspect, stnic- 
tore. anii fnncriona the various tribes of nnirn'Os (ibsb info 
each other by B'iir'"it and era'lual trnnBltions. Tlienrmofa 
man, the fore limb of n quiilru'>ed, fhe winir of a birr!, and 
the fin of a fish ivre homOi^eonH, ihnt i", they ronlnin (be 
Bsme es.'>"ntial pnrt.^, mn''ifii?d ir corresnondence ivith thL' dif- 
ferent circumstances of the animal ; and so with the other 
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orfpns. Prof. Cnpe bb;b : " Ever; iadividiul of ever; Bpecira 
ul'u ^'ivuLi Lirnnc.! of Ue iLoimul kin^um tgobuiitoBed of ele- 
meai-a miataja to all. nuJ t\n! ctilFi^viicea wliicli uri: bo radi- 
cal ill till! liiffuergnuleaarebaLUiemodificiitiniia ot thesaiuB 
elem.-niil i-ris." M L. Tuumang. 

££PL>i.iA'Tio.Mfr<>mrzuid^(ni», 'ftlenf')- Bf tliie is meimt 
ttii.' sotisruiaii of iLie deed portions of b boue, tendon, apoo- 
eurons ^> while sliiDing inuiubratie), or curtilnge, under ilie 
form of Ijim^llip lemall scuI^-b). Ksfoliatiuti ia oceomplialied 
b/ tlio iiisini^tive action of tlio parts, and ita object is to de- 
t3c:i ttio dead iionious from those subjacent, wtiicli are atill 
nlive. For tills puriKise tlie latter llirow uut fiesUy graaula- 
tinua, au J a more or leaa abundant BuppnriLiion occora. wLicli 
tzaJs to H'por.ite the exfoliated part — duw become an eitra- 
nuoaa body, 

Exosro'stB, Au oweona tumor, wlucb forma at the surface of 
bones, or in tlielr cavitlM. 

ExojTOits Dkstium. Eioatoms of the teeth, 
F. 

Pbrrp'oikoub (chalyb'eale). Of or Ijelonjring to Iron ; contain- 
ing Iron. Any medicine into which iron enters, as chalyb- 
ento mixture, pllla, waters, Ac. 

Fb'tcb. Soo' embryo.' 

FiBBB. An organic Blament, of a solid cauBisteuce, and more or 
iess enensible. wliieb eutera iuto the coxnpositioQ of every 
aniniKl and ve{ie(able texture. 

Fil'ambst. a thread. This word \s UBcd aynonymously with 
Bbvil ; thus we say a nervous or cellular filament or fibril. 

Fib'tuia. 'A pipe or reed.' A solntionofcontinuity (a division 
of parts previously continuoua) of greater or less depth ajid 
sinuoeity. the opening of which ia narrow, aqd the disease 
kept up by an nlterad teiltii'e of |«rl8, bo that it ia not dia- 
poaed to henl. A Batnla is 'incomplete' or'bUnd" when it 
has but one niienins. and • complete " when there are two. the 
one communiftrltut witli an internal cavily, the other exter- 
nally. Ir. is llniM in lla whole course by a membrane which 
Bpems analncon^ to mncons tnembraoes. • 

Foi.'r.iOT.B. A fnlllelfl or crypt is a Bmsll, roundiali. hollow 
biwiv. sliiiate in the aubatanep of the skin or nmcouB mem- 
branea, and constantly pouring tlio fluid which it « 
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ttietr anr&ces. Tite nee of tlie Becretlna is to koep tho parts 
on wliich it is poured Buppleandmoial.andtu preserve tliem 
from tho tuition of initaitiog l>odiis witii wbicli ihej iiave to 
come in contact. 

Poha'men. Any cavity pierced tbrougli and tliroagh. Also 
tho oriflcQ to a canal. 

FosaA, A cavity of jpeator or Jeas deptl], the entrance to wliich 
ia ahvnya larger than the hose. 

FbjKNUM. a small bridle. A name g^vpn to Heveral membran- 
ous folds, wUicli bridle and retain ci^rtain urgans. 

Frontal Bo>b. A double bone in the fetus, single in the adult, 
aituu.te at the twae of the cranium, and at tho superior part 
of tiie face. 

FUBc'TioM. The action of an organ or Bystem of organs. Any 
act necessary for accomplishing a ritul phenomenon. A 
function is a special ofBts in the animal economy, whidi bos 
as its instrameut an organ or a|iparatus of organs. 

FuNOUa. The mushroom order of plunts. In pathology tho 
word is commonly oseil synonymougly with fungosity (my- 

Fol.aDB H-BMATO'des (HieiOBtodes Fungus). An eiceedioftly 
alarming carclnomalous (cancoroas) tifTuclion, wliicli was first 
deacrilied with accuracy by Mr. John Buraa, of Glasgow, It 
coDsista in the development of canc^roua tumora. in whicli 
the inHammation ia accompanied wiLh violent heat and pain, 
and vfiili fuDguB aud bleeding excresceuces. 



Qahs'lidn. Nervous ganglions are enlurgeraents or knots in 

the course of a nerve. 
Gastric. Belon^^ng or relating to the stomach. 
Gastric JtnPK. A fluid scicretc^d fivim the mucona membrane 

of the Btnmach. It assists di<^stion. 
Gentian WiNB(vinam geotianin i-ompoBitmn, or wine bitters), 
'Qcntinna Lati;a' is ibe systematic name of the officinal 

gentian. The plant ia commrin in the monntaina of Europe. 

The ro«t is almost inodorous, exirtimely bittt^r. and yields 

Its virtues to ether, ak-ohnl, anJ water. It is tonic and 

stomachic, and, ia liir;e doses, aperient. It is most fre. 

qoently, however, used iu iufusiou or tiucturu. 



•iO TOCABULaBT, 

QB0i.'0OT Is tlwt bnuteh of iiKlunU scienop whtch treats nf 4 

nructurn of ihe crust of llie rortb auil tUn mode ol 
of lu rodu, tiiKVtlier wilb ibc bistarj of phrsical ubaogeB 
ftud uf UTu UQ our planet during tbp successive stages of its 
history. It bos bcea inferred tliac ita bciuaI crust mast lie 
TW7 tilled, pc rbape n<n less tlum 3,500 miles. Geologj de- 
pends ugmu miDf ralog? fur lis kuoffledge of the riiBStitDeDts 
of rocks, and upon cbtmisiry and pbysics for itB knowledge 
of IbR la lis uf cbange ; and in its stodf of fosMl ramaina il is 
closely coonecled with tbe eciencea of zoology and boiwiy. 
A knowledge of geology lies at tht: b:iBe of pbysicul geogra- 
phy, and is essential to tbo skillful prosecution of minins 
and otber useful arts. J. IF. Da icatm. 

Tbe foots proved by geology are that during nn immense 
but unknoiTn period tbe surface of tbe earth bas undergone 
socccB^ive cUinges ,* laud bas sunk beneath the ocRau, while 
fresh land has riaon up from it ; mountain chains have been 
elevated : islands bave been formed iuta continents, and con- 
Unents suliiuerged till tbey have become islands ; aud these 
eboiiKcs have taken place, not once merely, hut perhaps 
hundredfi, |)erhaps thousands of tinii's. A. L. W-iUaee. 

Prof. Diioa says the " earth was first a fetitarelcffi globe of 
fire ; thc-n had its ocoans and dry land ; in course of lime re- 
ceived mountains and rivers, and finally all those diver^ties 
of surface which now cliamcteria'it." 
Olakd. (An acorn; a kernel.) Softish. f^ranular, lobated or- 
gans, composed of vessels aod n particular texture, nbich 
draw fpim the blood the molecules neceasarj for the forma- 
tion of new fluids, conveying them estemally by means of 
one or more excretory ducts. Each gland has an organisa- 
tion peculiar to it, but we know not the intimate nuture of 
the glandular loxiare. 
Quana'co. The ' Ancbenia Hoanaca,' a spedee of the genns of 
ruminant mamanls lo which the llama Vlnoga. It inbabita 
the Andes, and Is domcattc&ted. Il la allied to the camel. 

WAgter. 

Tbe guannco is especinlly abondant in Palagnnia and 
Cliili, where It forms large flocka. It is about three feet high 
at the shoulders, mid is ustremely awift. In domeatication it 
la ill-tempered, audbaaadiaagrecahlB habit of ejecting solivft 
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Johnson's N. XT. CyC' 



HATERSiAif Carals. (Canale of Havere, natritive canalB, Ue.) 
The canals through which the vessels pass Ui the boneB. 
They are lined by a very fine lamina of compact texture, or 
are formed in the testure itself. There is Kenerally one large 
nutritious canal in a long bone, situate toward its middle. 

Hia'tos, a foramen, or aperture. Mouth. The vnlva. Also 
yawning, 

Histol'oo f is the branch of anatomy which treats of the tninnte 
Btructnre of the luaties of which living heings are composed. 
It is divided into 'human hiHtoloffy,' widch treats of the tis- 
Buesof man; 'comparative histology,' which treats of the tis- 
sues of the lower animals, and ' vegetable histology,' which 
treats of the tissues of planiB. Each of these diviaiona may 
be subdivided into 'normal' and 'pathological' hlstologj', 
tlie first referring to the heidthy tissues, the second invest!* 
gating the changes tliey undergo in disease. J, J, Woodward. 

HoOTE. A disease in cattle, consisting in the escessive inflation 
of the stomach by gaa, ordinarily caused by eating too much 
green food. Gardner. 

Htpbr'tropht. The state of a part in which the nutrition is 
performed with greater activity, and which on that account 
at length acquires unusual bulk. The part thas afi^ted is 
said to be hypertrophied or hypertrophous. 



InrtLTTtA'TiOTi. To filter; efTusion. The aecnmnlatlon of a 
fluid in the areola of a teitore, and particularly in the areo- 
lar raembrano. The fluid effused is ordinarily the 'liquor 
Banguinia,' sound or altered ; sometimes blood or pus, teces 
or urine, Wlieu inBltration of a serous fluid is general, it 
eonstilntes 'anasarca' (dropsy); when local, '(Bdema.' 

Intehbti'tiai.. Applied 1o that which occurs in the interstices 
of an organ, as inieretitial absorption, interstitial pregnane, 
&c, (See 'Suppuration,'} 

iHTRA-nTKBiKa. (Intra, 'within,' nteru», 'the womb,') That 
which takes place witMo the womb, as Intra-uterine life. 

i: 
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Ibis. 8o «ll«d ftnin lU rwiemWlJig Iho rainbow In a variety of 
eolois. A nwitiibrsne, suwlclied Teri.icBlir at th^ anterior 
fu\ or Ihe pyn. In tUo mldel of Ibe aqneoua humor, in which 
It forina a kind of circular, flat partiiion, separating tLe so- 
t«rlor (rom the |ii»ii'rior chamber, h is perforated liy u cir- 
eolar apFnin^ callMl the i>u|iil, which is cunstanilj varying 
its dime nsi (IDS, owing to lliu contractioDH of the libers of the 
iria, 

IsOOAC'ttlk. Hoofed qnadrapods with toes in 
two or tour. Bod wliioii have a more 
■tomacb. with a modeiate-sizod, Buuple i 
Oil btVi i>cccary, tiippopotamiie. 



number, aa 

leas complicated 

urn. Examples: 

a. Owen. 



Lach'rtk AI.. Belonging to the teats. This epithet is given 
to Tivriuiui |»rls. 

IiACU:*^ OF Bone. Certain dark, eCellata spola, with thread- 
like lines radiating from thf^m, Been under a high magnifying 
power. These were first bslieved to Ijb solid 'jcaeous cor- 
puscles or cells (corpuscles of Purkinjc), but are now re- 
garded as eicavaufins in the hone, with minute tubxa or 
canalic'iili proceeding from them and eommnnicating with 
the Haversian canal)!. The lacunie and canaliculi are fibers 
concentratedin Che transit of nutrient Qaid through the oase- 

Lam'ika. a thin, flat part of n bone ; a plate or table, as the 
eribrifrirm lamina or jdate of the ethmoid bone- Lamina and 
lamella are genorftUy used synonymouslj.ahhough the latter 
is properly a diraioutivo of the former. 

Lksio'.'. Derangement, disorder; any morbid change, either in 
the Bierdse of functions or in the tartiire of organa. ' Or- 
ganic lesion ' is synonymons with orgpanic disease. 

LIPO'UA. A fatty tumor of an encysted or other character. 

Lipom'atodb. Having the nature of lipoma, as a lipomatous 

Lit^TTOB S.Ufo'OTinB. A term given by Dr. B. Babington to one 
of the constituents of the blood, the other being the red par- 
ticles. It is the effused mBterial (called plisma, coagulable 
or plastic lymph, iaterceilulnrflaid,*c,). from which the cells 
obtain the constitnents of the different tissues and secretions. 
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M. 

Malar. Belonf^Qg to the clieek, oh tlie malar bone. 

Mauji Pbocess. Z/goinatic proceHa. (Cheek bona proceae.) 

Masseteb. a muscle ailuate at the poBterior part of the cheek, 
and lying u]>on the raraua of tlie lower jawbone. Its office is 
to raise the lower jaw and to act in maatication. 

Mab'todoh. An extinct genua of quadrupeds. Whoa alive it 
must iioTe been twelve or thirteen feet hij^h, and. including^ 
the tuaks, ahout twenty-five feet long. The tueka ineaaiire 
ten feet eleven inches, about two and a half feet being im- 
planted in the socket. According to Owen, the teeth are 
Beven on each side, above and l)elow. The molars have 
wedge-shaped, tranaverBO ridges, the summits of which are 
divided by a depression lengtliwisa with the tooth, and sub- 
divided into cones, more or less resembling the tcata of a cow. 
In some S|vecle3 there are from three to five ridfrcs to each 
posterior molar; in other species five or more. 0. C. Mamh. 
(The mastodon lakes its name from the maaloid or nipple- 
like processea of its teeth.) 

MABTOtn. Having the form of a. nipple. 
• H.ut'lLl.AllY. Relating or belonging to the jaWB. 

Mea'tus. a passage orcaua!. 

Mbdian Linb. a vertical line, anpposed to divide a body lon- 
gitudiniilly into two equal parts, llin one right, the other left, 

Med'ollary, Relating to the marrow, or analogous to marrow, 

ME8 iTHE'muH. An estinct ganus of Quatiirnary mamranla. 
' Megatherium Cuvieri,' from South America, eicoeded the 
rhinoceros in bibb, its skeleton raeasurin^ eighteen feet in 
length. The vertebne of the tul are very large and power- 
ful, and thnt organ, with the. bind -lefls, aeems to have formed 
& support for the heavy body, wbila the huge fore-legs were 
employed ia breaking the branches from treea oc leoring 
them down for food. There are four toes in front and two 
behind. The teeth. (!ve above and fonr below on pack side, 
resemble those of the eloths. They grew from persistent 
pulpH. and are deflply iraphnted in tlie iawa ; they have 
grinding surface of triangular ridges, and were Gttcd formu 
ticatInK coarso veffDtablo food. 0. C. Marth. 

Hbuboanb. a name given to di&brent thin organs, represent- 
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log a spedes of iupple and more or leas elastic webe, varjlcg 
in tiii-ir Btructure and vital prapertios. and inteodod. in gen- 
eral, W absurb or secrete cortsio lluiils, Had ley separate, en- 
velop, and form otlier organs. Bicbat baa divided tbe mem- 
branes into simple and coni|xiund, 

IdBHBOiV'NA Nic'TITANfl. Tliu ' baw ' of tie liorae'8 eye. It is 
B tri angular-all apeil cartilage, concealed witliio tbe inner cot^ 
ner of tbe eye, utid is blacb or pird. It la used It; the b')rse, 
in lii-n of bauds, to wipe away dual, iosecia. Sic. TUe eye 
of tbe horse lius etroag niuacles atlai^hed to it. and one, 
peciili^ to quadrupeds, by the aid ot which the eye may be 
draivn bark out of the reacli of danger. W'lien ibia muscle 
acta, the bnw, which Is guided by the eyelids, shoots across 
the eye with tbe rapidity of lightntag, and thus carriia off 
the ofihnJing mailer. Ita return is equally rapid. Touatl. 
(Prof. Yooatt denounces the pmctice of cutting out the 
haw tuj barharouB, that is, in ordinnry cases of iuQammation. 
Be uajs that if farriers and groomB were compelled to walk 
for milM in the dust without being permitted to wipe or 
cleanse their eyes, they would feel the torture to which they 
often suhjeci the horae.) 

Mi'oCKNB. Literally, less recent. In geology, a. term Opplied 
to tlie nii.lJle division of the tertiary strata, contolniog fewer 
shells of recent species than tbe Pliocene, hat more than the 
Eocene. Lgell, 

The Miocene la appnrcntly the culminating age of the 
mammBlin. b:> far us physical dsveloiiment is concerned, 
whicU accords with ita renjarkahiy seiiial climate and exu- 
berant vegetation. In Europe the beds of thia nge present 
fbr the first time examples of tbe monkeys. Among: carniv- 
orous animals, we liave cat-like creatures, one of which isdis- 
tlngnishcd from all modern animals of its group by the long, 
Baber-sliaped canines of Its upper jaw, fitting it tJi pull down 
and destroy those liirge pachyderms which could have easily 
aliftken ofTalion or a tiger Here also we have theelephanta, 
the mastodon, a great, coarsely -hnilt, hoR-like elephant, 
some species of which had tusks both in the upper and lower 
jaw ; the rhinoceros, the hipiiopotamus, and the horse, all ot 
estinct species. J- W. Oavaott. 

Mdbpholoo'ical. That which has relation to the anatomical 
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OOnforTDatJoa of parts. Appliad at times to tbe alteratiooa 
In the 'form' of the several parts ot tbe osobryo. ia contra- 
dialioction to ' Uistological,' wMoh is applied to tba transfor- 
matioa by nbicb the tisaueB are graduatlj geoerated. In 
comparative aoatemf It is appliuJ to tUe liistor; of the modi- 
fications of forma which the same orgaa undargoes in diHer. 
ent ttttimals. 

MoRPHOi-'oaY ia that branch of zoology, in its widest eease, 
which treats of tlie gonural furm. (not outlion) and organiza- 
tion of animals, and the principltis involved, bs well as tbo 
correspondeace in the various forma of the several members 
and parts, so far as tbey are comparable in any structural 
cbaracters, but entirely indepoticient of tbe ases of the parts 
and organs. It thus contrasts with animal physiology. wliicU 
treats of the organization in wIioIh, so far as respects adapta- 
tion to aiiTr'>iiudiug9, aa well aa t!iu various parts and or^ns, 
BO far as their uses and functions are concerned. To discover 
the utility of orffanlKation in diverse animal forma and the 
essential similarity Id their mode of evolution, are tbe prin- 
cipal problems within the province of morphology. OiU. 

Mucoca Membrane (lining of alimentary, respiratory, and 
genito-urinary tracts) cuuaisls of mucous membrane proper 
and submucous tissnes. Tbe first consists of secretory tuber- 
cles, follicles, and glands ; tlie second of elastic ciinneciive 
tissue (capillary blood-vesaels and nervR-fi laments) l)y which 
the si^cretury surface Is nourished. Its free surface is lined 
with epithelial cells, related to the mucous ttssui's beneath as 
the epidermic cells are to tbe sliiu ; affords an extensive sur- 
face for the great functional ({landular processes of nutritive 
absorption and the elimination of effpte excretory products. 
Its special function is to spcrete tTi'ieiia, snd thus protect ita 
pessages from the contact, attrition, and irritation of tlieir 
moving contents. Mucus ciinaists of water, mucosine, and 
salts. When rich In mucnsine, it is viscid and tenacious ; 
when salines predominate, it la scarcely more than transuded 
blood-serum. £. I>. Hvdxon, Jr. 

Hubk-Deer. AsmalldeerofCentrsl Asia; atimid cruatoreof 
nocturnal habits, and ia much hunted for its yield of mask, 
which Is obtained from a sac beneath the abdomeu. on the 
male aloue. The flesh is esteemed, though that of the tnale 
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)b very rank uid Bomewhftt mudif. It noges from Siberia 
li r<iii(|aiD. Jo/finn'4 iV. I/, tj/e. 

itustjxc, of ladik, JftTa, Ac. k sni«)l deer, bat little ovpr two 
feet high. Tlie tnale* liAve anmll Loins; tue [email* are 
h»raiefi«- Tlifir fleiili is eicDllHot. Tti» ChlDHSe muutjuc, 
likH llio precediDj;. ib oftfQ half liomes^catul, ant) is eume- 
timi'a lireJ m EurJiteao pirka. John»on'« N. U. Oyc. 

Hn-'UDOX. An eitiucl edouUiIc aulmal, allied \a the megatUe- 
rium. itfeB. 

N. 

Nab'wb.u,, or SkvUnicorm. It ii moet oeftrl; related to the 
whlta wliale. B.tloa^ng to an order io which nuin? of tb« 
membere never ileveli>|i t«f th at all, it, of all aaimale, is sup- 
plied with a tojllialtojiBtliuroutof proportlQQ toilssize.imd 
it is. moreover. devela|)ed in utter coatravention of the rules 
of bi lateral s^mmetr;, nliieb in everv known case among 
Tertebratea guvem the produeiioo of tliu teeth. In both 
■eioe the lower jaw ia edentulous. The male, however, is 
provided, on the left sidj of the npfirr jaw. tvilh a tusk from 
eifc'it t^ ten feet lon^. It ia straight, spirally grooved ox- 
temnllj, and hoUnwed within into a persiBtent pulpcavitT'. 
On the right aide the corr«|)on<iin!t toorli genemlljr remuns 
hjildea, smootli. and solid, within the jaw. In Eidditinn to 
these, there are two Hmall rudlmentar; molars concealed in 
the upper jaw. Tlie tiftrwhal, wliich is ronsiderpd one of 
the (creutMt cnriosities of nHturai iiiaioiy. atiaina to a length 
of fifteen feel. Its mugle spiracle or biow-liule i? Eitoated on 
the top of the liead. E. 0. H. Dap. 

Necro'bis. or death of a bone, correaponda to mnrtifica.tinD of 
the soft structures, and is us distinct from caries aa mortifica- 
tion is from ulceration. Nf-cniaia ia divided into four varie- 
tiea. namely: 1. The scrofuioxis. 3. The siiperfidnl, or that 
which involves the outer lamflhn, and presents itself in the 
flat and long bones. 3. That form which destroys the in- 
teniiil part of a bone, and in which the outer shell is not af- 
fected. 4. That in which the whole thickness of tite bone 
dies. W, WUUamt. 

O. 

ODOirrAL'alA. Toothacbe. 

Odoktos'ent. QoneiatiOQ or mode of develapment of the teeth. 
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Odontog'kapht. a description of the teeth. 

Odos'toid. Tooth-Bliapud, 

Odontol'ithob, a Bort of iDcroBtation, of a yellowish color, 
wliicli IbrmB ftt the corome of the taeth, and is called ' tartar.' 
It coneiHiB of 79 parta ot phosphate of liroe, ISJ of mncua, 1 
of a particular Ballvary matter, aad TJ of aninat Bubetance, 
Bolublo ia chlorohydric acid. A species of infusoria, ' deudc- 
ola homiaiB,' iiaa been found is it. 

Odohtoi.'Och. An anatomical treatiae of the teetlj. 

Or.Uj. Relating to the mouili or to speech. 

Oral EpiTHJi'LnjM:. Sea ' Epitl.elium.^ 

OBSiTHonHYN'CHus. An effodient (digpnu), monotrematonH 
mammal, with a horn; beak reseiulillng that of a duck, and 
two merely fibcnua cheek teetii on each side of both jaws, not 
fixed in auy bone, hut only in the para ; with pentadactylous 
(five-fingered) pawB, webl>ed like the feet of a bird, and 
formed for swiuimioE, anil wnth a spur in the hinder feet, 
emitting a poisonous liquid from a reservoir in the sole of the 
foot, supplied by a gland situated above the pelvia, and by 
the side of the Bpine. The animal is eovered with a brown 
fur. It is found only in New Holland, and ia sometimes 
called Water Mole. Bell. 

Ab the namn of the order imports, the alimentary, urinary, 
and reproductive organs open into a common cloaca, as in 
birds ; mammary glands are present, Becretintr milk for the 
young, which are born blind and nuked ; there are no prom- 
inent nippleB, and the mammary openings are contained in 
alits in the integument ; M. Verreaus says the younp;, when 
they are able to swim, suck in the milk from the surface of 
I which it is emitted. Ameiiean Cye. 

' Dnck-Bill,' the EogliBh name of the OrnithnrhynchoB par- 
adoiiis. found in Tan Diemen's land and AuBtralia. In its 
biU-likd jaws, its spars, iis monotreiuatous charactiT. its non- 
placental development, and its anatomy, it appears to be a 
connecting link between birds and mammolB. The Duck-Bill 
1b the only Bntmal of its genus. It is about fifteen inches 
t climbs trees with facility, and diga burrows, often 
thirty foot long, in the rivor bank, with one opening above 
and another t)«lDw water. It inhabits ponds and quiet 
Btreams, swimming about with its head somewhat elevated. 
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oilea dlvtof; for ita fbod, which oonaUta of ias«cU uid other 
Houll aquatic animals. Johnt-m't N. U. t'ye. 

Of all the mammalia jel ktiown, the OraUhorhj'DcUua 
•eeme tbu mom eitrwirdiDarj in ita confurtaatioa, exhiliiting 
the perfect nsembtance of the beak of t, duck engrafted on 
tbe haad of a quadruped. Dr. 8fiav>. 

AtxoTAlag to Ernai H. Haeckel. these animola " arc be- 
coming less nameroas j'ear bf jear, and will soun be classed, 
with all tlieir blood relations, among the extinct aniroals of 

Oe. A bone ; also a mouth. 

Osteol'Oot. The part of anatomy which treats of bones. 

OaTEO-SABCO'MA. Disitase of the boo; Ilsene, which consists in 
M)ft«ning of ita laminEB. and their tranaformalion into a fleahj 
mbttance, analogous to that of cancer, accompanied with 
general symptoma of cancerous affection. The word has also 
often been nsed synonymouBtj with 'spiua ventosa.' 

O'VABIKB ioirum, egg). The two organs in oviparous animals 
in which the ova, the generative product of the female, are 
formed. Thejsre termed by Galen 'testes muliebres,' since 
they are in women the analogues of the testes in men. The 
ovaries in adult women are situated on either aide of the 
uterus, in the iliac fosss; they are included in tbe two pel- 
vic duplicaturea of the peritoneum, which are callod the 
broad ligamenta. Each ovary is also attached by a round, 
fibrous cord — the ovartau ligament — to tlie side of tbe utenia. 
and by a lesser Sbroi;a cord to the fringed edge of the FaUo. 
plan oviduct. The ovary is an oblong, ovoid, flattened body, 
of a whitish color and uneven Eurtace. It is | to ^ an Inch 
thick, ] of an inch wide, and I incb to 1| longi It weighs 
from 1 to 3 drachms, M. DaTJcin Htidmn. Jr. 

Ozk'na. An affection of the pittiitary membrane, which gives 
occasion to a disagreeable odor similar lo a crushoi! bed-bug. 
P. 

Paleontol'ogt. The study of ancient beinga. The science 
which treats of the evidences of orftanic life upon the earth 
during the different past geological [jeriodB of ita history. 
These evidences cnnaiat in the Temains of plants and animals 
imbedded or otherwise preserved iu the rocky strata or upon 
Ihdr surfaces, and in other indications of aoimul existence. 
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soch as trailB, footprinla, barrows, aad coprolitio or other 
organic matRriul faund in Clia rucba. PythngaraH, Plalo, 
Ariatntlv-, and otlibr audents, allude to thu «xis»nCR of ua- 
iJQe aliella a[ a aistaace froiu tliu sea : it waa conaidered con- 
clusive evideuce ttiat tlii; rucba containiag them bud formerly 
been submerged beneath the oceaii. Am. Cyc. 

pApn,'L\. The end of the nipple, or aji eminence eimilar to a 

Tiie minute elevations ot the surface of the akin, tongue, 
fie. They serve to increase the extent of surface forvaBCQla,e 
distribution, or Bubserve sensitive ax mechanical purpoaeH. 
Sonte contain n^e or more vasculur loops : others, nervous 
elements. Some are auriuounted bj denae epithelial fila- 
ments, aa thoee which give the roughness to the tongue. 

Weister. 

Fak'asitb. Parasites are plants which attach themselves \a 
other plants, and animals which live in or on the bodiea of 
otiier animals, so as to subsist at their expense. The mia- 
tletoe is a parasitic plant, the loose a parasitic aaimal, 

PAKi'ETBa. A name given to parts which form the inclosure or 
limits of diffiirent cayitiea of the body, as the parietea of the 

Parot'io. ('About the ear.') The largest of the salivary 
glanda, sealed under the ear and near the angle of the lower 
JBW. It secretes aaiiva. 

PiTSOL'oor, The branch of medicine whose object is the 
knowledge of ditteos:). It has been di.<fined ' diaeased pliysiol. 
ogy,' and 'pbyaiology of disease.' It ifl divided into general 
and special. The Grat considers diseases in common; the 
Becund tlic particular history of each. It is sobdivided into 
internal and external, or medical and surgical. 

Pblyis The part of the trunk wbicli bounds the abdomeD 
below. 

PBItlODOini'Tifi, Inflammation of the membrane that lines the 
socket of a tooth. 

Per:os'teoji. The perioatenm is a fibrous, whit«, resisting 
medium, which surrounds the bonea everywhere, except the 
teeth at their coroate (crowns), and the parts of other hones 
that are covered with cartilage. The external surface ia 
united, in a mure or leas intimate manner, to the adjolmng 
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parts hj uGolar tisene. Its Itmer tartatx cnvero tbe Ixmes, 
wboec df pressioiiB it accaralely follows. Il is united to the 
bone bv smali Gbrooa prolotigBUons, and eepeciutly hy a pro- 
digious qUBDiitT of Teaaela, wliicb |)enelrale tbiureubatanoe. 
It nnitue ilie bonoe to the aeighbotiog ports, unii assists in 
ttinr growth, pither bj fiiniishing, at its inner surface, an 
albamlooaa exudBtioii, which becomes cartUsginous and at 
Itui^h osHifios, or by supporting- tbe vessels which penetrate 
thrin lo carry the materiNla of their nntntion. 

Pbetrous. KeacmliliDg stone : having the hnidnees of stone. 

Pblkomok. luUaDimaUon of the areolar teitnre, accotapnnied 
nitb n.'dnesa. circumscribed ewellintti Incrimsed heat and 
pain, whicli, at first, Istennre and lancinating and after wiird 
pulsatory and heavy. It is apt to wrminale In suppuration. 

PlA Mater (tender mother), so named because it nonrishes the 
nerve-eentera. llie innermoet coveting of the bnvin and 
epiual cord ; a fine plexus of blood-vessels, dipping into the 
bmin'e convolutiunB, tornting the velum intergiositum in tbe 
third and the choroid pltjiun in the fourth ventricle. A 
euiall part [over the crura and pons) is not very vascular, bat 
tough and BbrouH, while that of the spionl cord, with which 
it is intimately connected and of which il is the neurilemma, 
is Btill less vascular. It m partly composed of longitudinal 
fibroui buodlrB. and is ubundanlly SQ]ipliBd with nerves and 
lymphatics. The tunica vascnloea of the testes isaleo called 
pia mater. Johnton'a If. U. Cye. 

Prrc'iTART. Concerned in the secretion of muscns or phlegm. 

PmnTARY Membrane. The mucous minuhrane which lines 
tbe nasal foame, and extends lo tlie cavities commonicAting 
with the nose. It is the seat of smeiL 

Pijls'MA. 8eo ■ LJquor Banguinis.' 

PLE18TOCE5E, A term used to denote the newest teriiary de- 
poaits. Jahnson'i If. U. Cye. 

Pli'ocenb, In geology, the term applied to the most modem 
of tertiary deposits, in which moat of the fossil shells are of 
recent species. LyeU. 

With regard to animal life, the Pliocene continues the con- 
ditions of the Miocene, but vrith signs of dccadeuce. The 
Pliocene was terminated by the cold or Glacial period, in 
which a Tomarkable lowering of lemperature occurred over 
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all the nortbem bemiapbere, accompanied, at least in a por- 
tion of tbe time, bj a very goaeral and great subsidence, 
wiiicli laid all tbe luwer part of our cootinent ondei water. 
Tliia lerminutad muoli of the life of tlie Pliocene, and re- 
placed it w'nh Imreal and arctic farms, aome of them, like the 
great iiairy Silre.ian tnamniotli and the woolly rhinocerOB, lit 
Huccessora of tUe gigantic Mioceue fauna. J. W. Dawion. 

Pol'ypqb. a name given to tnmorii which occur in macoua 
membraaea eapeeially, and which have been couipared to cer- 
tain zoQphytes. Polj-pi may form on overj mucous mem- 
brane. They vary nittcli in Biae, numl>er, mode of adhesion, 
and intimate nature. Fibrous polypi are of a dense, compact 
testure and whitiab color. They contain few vesBela and do 
not degenBrate into cancer. The scirrhous or caroioomatonB 
are true caucorous tumors, painful and bleeding. 

Pons Vaiiolu, An emioence at tbe upper part of tbe medulla 
oblongaiii, first dcBcribed by VaroliuB. It is formed by the 
unirm of tbe crura cerebri and crura ceretwIlL 

Postb'rior. Opposed to ' anterior,' wiiicIi see. 

PTBa'YOOlD. A name given to two processi-s at the inferior 
surface of tbe sphenotd bone, tlie two laminee which form 
them having bean compared to wiugs, 

Ptlor'ic. That which relates to the 'pylorus.' An epithet 
given to difr.;rent |)arts. 

PrLo'Bua. A 'gate,' a 'guardian.' The lower or ri^ht orifice 
of the stomach is called 'pylorus' boenufie it closes the en- 
trance into the ijitestinal canal, and is furiilBbed with a cir- 
cular, iatlened, fibro-mucous ring, wblcli causes the total 
closure of the stomach during ilSg(«tioD in that organ. It is a 
fold of the mucous and muscular memliranes of tbe stomach, 
and ia the ' pyloric muscle ' of some autbors. 

Q. 

(JtTADBmia'NA. (Qi/afuOT-.'four.'andman'U, 'band.') Aname 
eiU]>lQyBd by Bluraenbach (in 1701) sa an ordinal desiKnation 
for the monkeys, lemurs, and related types, man having 
been Isilated as the representative of a pcculior c)riler named 
Bimanna. The views thus expressed were for a long time 
p^l!do^linant ; but a closer study of the structure of the forms 
indicated by those names Ims convinced almost all living 
naturalists that they were erroneously separated, and tbe two 
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tjpeg Kre do» generalljr combined in one order named Pii- 
mat«a, tmder whicL IiumI umn and the moakeya are com- 
bined together in une xuU-urJer (Anihropaidek), &ud oon- 
truted willi Ihe lemurs, wUich conatitate aaotlier eu.b-order 
(ProsimiB). I'keodore Gilt. 

R. 

BlKTCX. The third and last portiuu of the great iateetine. It 
fomiB the contlauation of the lugmoid fltxure of the colon, 
occupies the poelorior part of the pelvis, and extends from 
the eacro-TenehtsI articulation to the coccyx (romp or. crup- 
per bone), before which it opens outward b; the oriGce called 
the ' anuB.' 

Bfio'ncK. Hode ofliTing ; government, adminlat ration. 

Bbg'imeh. The rational and methodical uee of food and of 
everything essential to life, both in a state of health and dia- 
eoae. It \b often restricted in itn meaning to 'diet.' It 1b 
sornettmes need aynoD^moiisly wUb hyjtiene (health). 

Ru'hinaiit. a division of animals having tour stomachs, the 
drat En BtcuaLed as ia receive a larg« qosntitj of vegetable 
matter coarselj bruised b; a first mastication, which pnaseB 
into the second, where it is moistened and formed into little 
pellets ; these the animal has the power of brining again to 
the month, to be recbewed, after which it le swallowed Into 
the third stomach, from which it passea into the fourth, 
where it is tinally digested. Webnter. 

(Several well authenticated cases of human beings who 
rumtTiated their food are on record.) 
S. 

Sabco'ma. Any spedea of excrescence haying a fleshy consist- 

BcHNEiDEBUN Membrane. See ' PitnitJiry membrane.' 
ScLBROr'ic. A heavy, resisting, opaque membrane, of a pearly 
white color and fibrous nature, which covers nearly the pos- 
terior four-fifths of the globe of the eye, and has the form of 
a sphere truncated liefore. 
BiBLLA Tue'cica. (Turkish saddle.) A depression at the upper 
surface of the sphenoid bone, which is bounded, anteriorly 
and posteriorly, by the cljooid processes, and lodgea the pitu. 
itary gland. It U SO called from Ita resemblance to a Turkish 
saddle. 
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It watery portion 



SEiPTmL A part intended to Beparate tn 
otlier, or to divide a principal cavity ii 
cuvities. 

Bkrous. Tliin, watery. Ralating to tbe 
of animal tlaiiia, or to mumbmueB tliat 

Sol'iped. Ad aui[ual wbose boot' is not cloven ; one of a group 

of snimals will) undivided booia; a Boiid ungulate. Webster. 

Tbe family ' Scilipcda ' consists of several species of horse, 

namely, tbe ass, Hie mols, and tlie quagga. Youalt. 

SpnESOID. Wedge- sliapi'd. 

Sphenoid Boss. An azygous {single) bone, situate on the me- 
diau line, at tbe base of tbe crauium. It articulates witb all 
the boncaof that cavity, supportiog them and strengthening 
their union. Its form is aiuguiar, resembling a bat with Its 
wings extended. 

Spisa Vbnto'ba. See ' Oateo-sarcoma.' 

Styloid, (A style, a peg, a pin.) Shaped like a ^eg or pin. 

Sdbmaz'ill AST (from gab, 'under,' raaxUla, 'the jaw'). That 
wliich is seated beneath the jaw. 

Soppuua'tiok. Formation or soorotion of pns. It is s frequent 
tertninution of inflammation, and may occur in almost any of 
(he tissues. This termination is announced by slight clillls, 
by remissiun of the pain, wbicb, from being lancinating, be- 
comes heavy; by a sense of weight in the part, and, when 
the collection of pus can be easily felt, by fluctuation. When 
puB is thus formed in the areolar membrane, and is collected 
in one or more cavities, it conHtitutea on 'abscees.' If it be 
formed from a aorface esposed 1o tbe air, it is an ' ulcer,' and 
such ulcers we are in tbe habit of establish ing artiflcially in 
certain cases of disease. 

SOPRA. A common Latin prefli:, signifying 'above.' 

Sdtorb. a kind of immovable articulation, in which tbe tmnee 
unite by mpans of serrated edges, wbich are, as it were, dove- 
taUed into each other. Tbe articulations of the greater part 
of tbe bones of the skull are of this kind. 
Sym'phtsis. A union of bones. The bond of such union. The 
ajigregate of means used for retaining bones in mill {natural 
llie nrticulations. The name sympliysia has, 
however, been more particulnrW appropriated 
tUationfl, afl the 'symphysis pubis," sacro-iliac8yniphysiB,'&c. 



1 



vocabulart. 



TBLB09TS (or Tbleostbi). The name of that sqImiIbbs of Gahes 
wbkli uuibnicKs the (creat majoril]' of living epeciM, aod bo 
duaigiiai^ (bv JriLaaami MQlltri on accontit of (be ossified 
coniliticm of the akolotoo in all thu rcpreeeDtatiTea of the 
gri^up. Theodore OiM. 

Tehatoi/oot. a treatise on monsters. 

Tsn'TiARi. Thinl ; of ilie third formation. In goAagj, a 
aones of strata, moro ri«ent tliati the chalk, coDBistiug of 
sandsLaDE«, cla/ bwls, limetitoiiee, sod freqauotly c:mtaLDing 
namerooa fossils, n few of which are idpatical with existing 
speciea. It bos been divided into Eocene. Miocene, and Pli- 
ocene, which see. Dana. 

Tinctc'ra MntRH*. (Tinctureof Myrrh.) Tonic, deobetment 
(removing obstructions), antiseptic (oi^poseJ to putrefaction), 
and detergent. It is chit.>fl,v used in gargles, and is applied 
to fonl ulcers, apon^ gums, &c. 

TlBSUE. B? tilis term, in aanlotn;. Is meant tlie various parts 
which, by their union, form the organs, and nri', as it were, 
their analomical elements. ' Histological anatomy ' is the 
anatomy of the lissni'S, wldcli are tlie seat of the invesiiga- 
tiiins of the pathological anatomist. The best division, in- 
deed, of diseusea mould be according to the tissues mainljr 
implicated. 

Tox'ODO?!. A gigantic, pachydermatons qaadmped, now ex- 
tinct, having teeth bent like a bow. Brnade. 

Thanscda'tioh'. (To sweat.) The passage of a ftuid through 
the tissue of any organ, which may collect in email drops on 
the oppoBiW Rarfaee. or evaponile fn)m ii. 

Tbefhine'. The iostrument which has replaced the trepan in 
some countries. It consists of a dmple, cylindrical saw, with 
a handle placed transversely, like that of a simlet ; from the 
center of the circle described by the saw a sharp little pei^ 
forator, called the center-pin, pmjecls. The center-pin is 
j capable of being removed, at the snrgeon'a option, by means 
of a key. It is naod to fii the instrument nntil the teeth of 
I the saw havB made a groove eufficiently deep for it to work 
steadily. The pin must then be removed. Sometimes the 
pin is made to slide up and down, and to be fixed in any 
poiutiou, by means of a screw. 
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Tbo'cab. An instnuneDt ased for evacuating fluids from cavi- 
tiei, particularly in aadteij {seroua fluid in tlie abdomen, or, 
more properly, dropsy of tiie peritoneum), liydroeele (watery 
lumoraj, &c A trocar consiate of a purftiratiir, or stylet, and 
a oaoala. The oauola ia ^ adapted to the perforator tbat, 
vhi^a the puncture is made, both enter the wound with facil- 
ity ; the perforator being then withdrawn, the fluid escapes 
thronffh the canula. 

TuBBRCu:. MiHaTyUiberdea are minute, bright, rounded, trans- 
lucent particles, called grsnula, granulatitmH, &c. When 
they ooaleace, forming larger bodies and undergo a change of 
color they are known as crude or yetivw tubercles. As age 
advances, the tvmter is apt to be occupied by a giant cell, a 
lar^e multl- nucleated hody, wlioec boundaries and proct'escs 
are hard to define, because they Hhade ofTgradually into the 
surrounding tissue. They are the result of an inflammatory 
process. becauBe they can be produced by the introduction 
of mechanical irritauta. In some instances we have reason 
to l>elieve miliary tubercles may become organized and a 
cure resnlt. Tuberculoeia is hereditary, and there is soine 
good evidence to prove it is contagious : it JH also iuuculable, 
and " breeds true," nlwajs prodacing its kiod, if it produces 
anything, bat it has not been satisfactorily proved to have a 
specific vims, T. E. S'lUertlneaiU. 

(Dr. Koch of Berlin saya (1882) tubercnlosia ia caused by 
minute, rod-shaped parasites (bacilli) ; that he has inoculated 
anininls with i hem, producing tuberculosis; that he has 
dried the sputum of phthisical patients for two months and 
has bred the parasites artiGcially for auvoral generations 
without their losing the power of inoculation ; that when 
thy sputum is dried the air ia infected ; llinl boyine and hn 
man tuberculosis are ideiitica) : that tuberculosis can be 
given toman by the milk (perhaps flesh a1sa)of tubercalous 
cows. The parasites are about ^^|lj-j^th of an inch in length.) 

Tunic. An envelop; as the tunic of iheeye, stomach, bladder. 

TiTtiOi^e'CBNCK. Superabundance of humors in a part. ' Tur- 
gPBCence of bile ' was formerly used tn denote the passBue of 
that Buid into the stomach and its diacharge by vomiting. 

TvMpANTTES. A llatuU'nt distention of the belly; tympany. 
Also inflaromatioQ of the lining membrane of the mlddh 
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UiCocTLATE. Shaped like ■ booT. Having hoofs, u ungulate 
quadntpuda. Winter. 

U'TKi (from utiea, a ffrapp). Tbs choroid coat of Ibe eye : Ihe 
pnatnrior lajer of the ilia. 

TT'vsoDB. BeaembliD); a grape ; applied to the chonM coat of 

V. 

TitfcuLAR That which belongs or reUlsB to vesBels— arterial, 
Tenons, lymphatic — but genoTally lestricced to blood- vesBels 
onW. Put] of vessels. 

Vblcm Pju-*'ti. The soft palate. 

Vkb'tebilk. The boaea wbloh form the spinal eolanm. 

Via'Ctra (plural, via'cernj. One of the orgnns contained in the 
great cavitius of the body ; any one of tlie contents of the 
craniuui, thorax, or nbdomen ; la the pluml. es|)ecially ap- 
plii^ to the contents of the abdomen, oh the stomacli, intcii- 
tines, ic, Wtbiter. 

Vit'rbods. Of, pertaining to, or derived from glass. The vit- 
reoiu bnmor of the eye ia bo called because it teeemblea 
melted glass. 

Z. 

Zo^'oOT. That part of biology (nclence of life) which relatps 
to animal life, and, aa generally underBtood, the science 
which treats of the structure, clossiGcation. distribution, hab- 
its, and derivation of living animals. In Its broadest sense, 
however, sodlogy includes the airucture, relations, and his- 
tories of extinct as well as living forms ; but this branch of 
the scionoB ia generally considered by itself under the title 
of 'paleontology." The dcrivaiinn nnd life-historieB of many 
groups of animals have been found written In the records of 
the past, and many mysteries, not only of relation but of 
structure, have been solved by going back to find dwarfed 
organs in full development and widely -B:!ps rated forms linked 
together. The zoBIogy of the future will therefore include 
the animal life of both the past and the present. 

J. S. NmiibeTTy. 

ZiGOMiT'ic. Tbnt which relates to the zygoma or cheek bone. 
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RECENT DISCOVERIES OP FOSSIL HOESBS. 



BY J. L. WORTMAN, 

The contributions to thu knowledge of the eitinct Periaso- 
dactyla,* made during the Insl two or three years in thia 
country, are of an important character, since they denionatrata 
tlie actual eiisti;nce of types ht'reiofore hypothetical! y asanmed. 
The living representatives, the horse, tapir, and rhinoceros, 
eonslitute but a small fraction of this largo order when com- 
pared with the fossil forms already known. One of these, 
however, the horse, displays the moat specialized structure to 
he found witMii the limits of the OTdor. 

Mauy years have elapsed since the first discovery in the 
Tertiary rocks of Europe of horse-like remains, which are 
reonrded by paleontologists in the ligiit of direct ancestry of 
existing equinea. Since then tbe discovery of the remains of 
these animals ia the same geological horizons in this couuti?, 
hy Drs. Hayden and Lcidy, has strengthened tlie belief in the 
descent of the horse from very diSerent ancestral types. Ehitire 
skeletons, obtained from the "bone beds" of the West, display 

• Odd-toid. Ths PerirsodwtylB may bn deflned u mammBls having 
tioLh pair at Kmbs follj devi^lopcd and adopted tar walking or runnlog, 
tbe tocB having terminal phalauttos. incued In stroug coraeoim eheaih^ 
dcTPloped Bi hoofi, ThB«p characlars, tiowever, apply to iwo other orders 
also, the AitlMUclyU (cloven-hnoriid or even loed). and tbe Amb];pnds 
(phort-foolwll, both of which, however. poeeeB* many anatomleal dl£fer- 
encea from the PerlBeodaDtjIa, parlkularly In (be auncture of thsir hind 
11 Dibs. 
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tbelr (wleolngiml chKractera to euck an exlent as to leave no 
doabt u U) Uie correct delermiuation ot tlioir true effinitiea. 

It is moch to b« regTet;ed, huwever, tbst mony of Ut^se 
Uiimala liave recfived different names froin difibrent authors, a 
fant apeciiLlly conducive to cunruaion in the nomenclature of tha 
■rlence. It appeara tliat iliu only way to obviate ihis difflcully 
is by Btrict adbereuce to priority in (he em|jIoyment of a name, 
provided il m oecompauird by a compeb-'DC deecription, and the 
DBc of sach cliaractera aa will distinguish tbe animal oamed 
from ila nearest allies. If unuccompanled b; these diiTereotisI 
characlers, it Li a lurtofa nudum, and can have no claim wliat- 
ever to nak with thono that have been properly delutud. I 
mentioQ these facia with tbe hope of eetabliahirie; a critenon bf 
which lo jadgi! which name it is proper lo retain and whicll il 
if proper lo discard : uud, to olucitlnte ike subject, 1 will fcivea 
tbe names of 8 feir animuls that have been discoverod daring 
tbe past forty yeam. 

In 1841 Prof. Biebard Owen described tbe rameins of a 
Lopbi»d on-like* animal, from the London clay of Eocetie age, 
to which he gave ih« name HyracolAeriiiin,^ aubsequeutly be 
described a nearly allied goDns, fiom tbe Mine deposit, under 
the name PUotophut-X In Hyracothcrium tbe mnlar and pre- 
molar teeth are di.Tarent. bolli above and boliw. Id PlMophiia 
the last, or fourth inferior premolor. is like the flfst true molar, 
a ehnracter wbicb separates tbe twopeneraBntiBfactority. The 
Bpeclmens described by Prof Owen do not display clearly the 
number of digits either possPHsed, bat be espresaes tbeopltiion 
that Pliahpkiig baa three loea on the posterior limbs. 



• The LnphlDrions were ar»t described by Cnvio 


. They were allied to 


thi! tapir. They derive their name from tho etnict 


are of the Iroe molare, 




two creits or ridges of 


dendnccnrercflwlibiliiyor of enamel. The last 


lower tnolnr buf also a 


■mall poalerfor lobe. The prsinotan nre more » 


niple In -truMnre and 



compreiued. roveinbllne the flrrt premolarEorthe Upir. The nppcr molara 
alaorewmWo IhoiieDf the tnplr. hot approach in iome respect! thofe of 
the rhlnnceroR. Tbe dlaBU^niB, or tootliless interval brlneen ttic caniue 
and premolor tei^th. niu much shorter than in Ibo tapir. Sevpral gpecies 
have been deaerlbcd from Iho >l!oei;ae nf Prance ami England, hut tlille la 
bnan-n nf the (tkull or skeleton. No trne Lophiodon Is yet cerlsloly known 
In this connfry —O. C. Mari-h, 

t TraoMctlane Lontlon Geological Society, 1841, pp. 3U3-20ti. 

t Log. CIL, pp. El-TS, 19K. 
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la 1872 Prof. O. C. Marsli found the remaina of aa animal in 
thin cnuatry ia deposits of Eoceno age to wliich he applied the 
name Orohippiii.* This geoua was originally foaoded on the 
molar teetli, which ho compared with those of AnchUherium. 
Hb Bubsequently aacertaiaed that it poaseBseJ four toes «n the 
anterior a ad three ou the posterior liiiith<.f Uo also pToposedax\- 
other genas under tlie Mome n( Bchippus, X which he compared 
witli OroMppwf, stating tliat the laat inferior premolar is like 
the first truo molar, a chanu^tcr which at ouce dietinguiahes it 
from HyTMotherium. Aa he assifcna no other dental characters 
to iliia genus aufflciiiot to separate it from Plioloplma, with 
which, according to his description, it otlicrwise agi-ees, and as 
the digital formula in the Lopliiodona generally is 4—3. the 
two names must l>e regarded aa synonymous, Tliis may like- 
wise lie said of the genus OroUieriu-ni ,% which Prof. Marsh 
distinguislies bj the hifid condition of t!ie antero- internal lobe 
of the inferior molars. This character is also ascribed to a 
numlier of molar teeth discovered hy Dr. Joseph Leidj In the 
Btidger Eocjne, which he referred to the genus LophiiitkeTiiim, 
B near ally at PUolophiis. Bat as this is a character of Tery 
doub'ful generic value In this group of animals, these names 
must be regarded as ajnnnymous wiih Plhtoph"S, 

Assuming then that t)ie most generalized form in the ancestry 
of the horse hitherto known was Hyrapothnrium, with a digital 
formnla of 4 — 3 and teeth of the Lophiodon pattern, we are 
now prepared lo take a step backward to the primitive five-toed 
ancestor, Pheniuodui. Bui before entering on a discussion of 
this interesting form, it is necessary lo mention the discovery 
of anotlier genua, from the Lower Eocene beds of Wyoming, 
widch proves to be a near ally of If/fToeolheri'im. This genus 
Prof. Cope calls 8>/a',emodon,f and assigns as his reasons for 
separating it from Hyraeiithi.rium the circnmstance that U die- 

• Ameilcin Jouruul Science Ind Ana, ISTS. 

t Loc, Cit., p. 847, 1S74. 

t t,oc, Cll., Nut., IBM. Thii genera Orohlppiu, Eohfppos. MiahlppDei 
and Pllohlppna have not Id my eelluiiillon bi'cn distlngnifhod from genera 
prevldiwly de«iribi>3 i horca my rea-ona for sdoiitlng oamea more In 
occoidance with the preiallbg ngmiiacl store ot the lidiinGe. 

I LotC 

ncrlcaa Njlurallal, IE 
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pUji DO dlBstemata {spacM) twhind ifae Bapeiior canines, while 
la Uie Ulier iltefe ore two. This losvll (from New Mesico) was 
Bnt dMcribed bj Uito under llie name HyT/uotherium tapiri- 
but llie dJBcoveiy of better Bpecimcos demouHtratoB its 
claim to tLe rank of a new seaus. 

rBBBACODDB. 

Pbenacodus, nne of the most impoKant of recent ptdeon- 
tological diBcovcrivs, was first made known by Pnif. Cope in 
1373/ Tnim several mular teeth which he obuined from tbe 
New Mexican Wusatcb. Its sjBtematic positioii in the oiam- 
malian class was, however, involve^l in considerable uncertainty 
till tlie diacrivery of Ilie greater \an at the ekeknons of two 
distinct BpeciPB of this genus by the writer in the Wyoujhag 
Wasatch during the gummer of 1881. which afforded Prof. 
Cope t)ie means of detenniniug its true position and elucidat- 
ing thn many iai|>orrant and interesting ]Miints its osteology 
teackes-f It pobsl-hbcs five well developed toes in functional 

• PajMmtoloeiial Bullelln. No. 17, Oct. ISTB, p. a. 

t Friar lo ilie diwoTcrr of tbeas itlieleliin' na charactera had Iwen fbnnd 
ainonir Ibe Cnicalata wblcb iDdicula ■ gmap cnDtiecciDe tbc PerjsBuilaotjIa 
with Ibo elepluuiia and byrai.* But It Is low nettraTj locn-ate anew 
order, whicb Prof. Cd|H3 deslgasles Uin CanitylartAra, (?aleanluk>sic8l 
Bolleitn. No. 31. Dec. tBSl, p. 17^. The cbaractere nn nblcb Ibla divlBtoD 
lepiHes are fannd [n ths carpne and the aitrsgalus (bock or ankli! bone) 
and tbeir moDDcr Dl nrltcalatlon. The Ptrlntodactyla are dlBllugiiished b; 
the fuel tbat tiK m^phoid irtlculatea with two bones below, and Ibe aatro- 
gslQjt anlciilalea infcrlorlf \>j two iieorl; flat laceia ntih Lbe cubaid and 
niTlcnlar bonsB. Tbojaisdlvlslble Into ten brntliea. iiidudlDgfan;-clKbl 
gcDen. varLoual^ distributed thron^ont f^eolo^c tlma ; but a^ only Ibur 
of tbese nunllks coflcem ue for tbe prcHut, I win eiiare Ibe metnoty of the 
reader bf not dlHussIn!; iho clBBsifloitlDn of tbgotben, TbeBrFltonhich 
•IldDiiuD ma; \M dirocled Is tbe Lopkiodonlida. embracing el^hi vreU de- 



• A irrav-bflin^, rahbitjljied pachyricrm. n»h 4 tOM on the fprrftet, 3 
on the bind, n mere tabrrcle for a tall, mnlan Tcemblin^ (In aitnlatnr«) 
thone of tbe rhlnncero^.i! laree, triangular. ounTd, (UKk-Hke incisor* In ihs 
upper Jaw, Dnd4 ptralxht onee in the loiver. Cavleruia tha Dpoer jaw, tn 
TOiilh, ha? ! small caHlnes.bnl Mnreb's dental formula 1»: Indsorf. 1— I, 
1— a; canines. 0—0. 0—0; premrlarB. +— 4, 4- ' ■ — ' — <• • " t>-»r 
There are eeranl fpeoies. the African belne 
Cipe hymx le colled Ibe m±-iaaqer or i 



mofaus.' S-3. B-^^S4. 
„.... tocllmba tree. Th« 
rabl«l. The liymi was Iodr 



Then 



'. varions aHlnlriee belvreen the elephant and rn 



iiEkB:ia>in 



Ins ; (3) la ibe form ul aevend ut tbeu- b< 



™ holng o[ 



nod of panllBl lam- 
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use on all tie feet, of which the first is the Hmallest; the 
median is the largeet and ia sj'mmetrical within itself. The 
feel are considecaUly shortened and were probably Bemiplanti- 
grade ; in fact the feet «f ibiB animal constitute sn approach 
to the Amtilypoda.* The dentul formula is : InciaoTS, 3 — 3, 

Oned genera, wblth Drs not positively knowu to ]iaie cxisled liter than 
the upper Eocene epoch, ll may he recognized il) hj the poasesslnn of 

mular and premolar i^eth being different ; (3| bj Ibe noD-sepanilltni of the 
enterioranil poatdrior external cuepe of the enperior molars by sneilernal, 
rlb-llkD pillar. Tbe next taaiiij Is tim ChaUcoUiertidai. id which leu (tencra 
are tBierred. The dlsltal fortnnlo ta the name as in the Lopiloioiitidie, ta 
1? also the relation of the molar and premolar teeth. The only dl^llnctlon 
]> found in tbo eeparatloo of the anlerloc and poaterlor ei tenia] lobefl bja 
vonlcol riiJt'e- ThercmoinB of thia family range li^m (he lower Eocene to 
Ibe tnlddle Uioconc. The ibird rtimilj it the I\i!eol/iertidie, having three 
toe« on each foot. The malara aad premolar are alike, and Ihe Inlarior 
molars paesesB perfect double creecentit. The ftiurth bmlly is the EqaMa, 
in which the distal tormtiht Is reduced to onu too on each foot. The mo- 
liirsind premolars are alike and highly complciln etmeture. It is to this 
family that all the eii«llng hoceeu belong, and ll baa been traced as (hr 
luck aa the upper Miocene Simla. The Cimilt/lartliia, on the oiber liand. are 
eJiKlaoll J separated ffom tbe il!ri!»odae(ffia by (he non-altematlng poai- 
liunaotiho carpals and by the possession of an astraKalue whose disial Qce 

nlar alone. Those fjuiilles are the PAenaaxbmUiiie and HinlsattlifrHiia 
nbose remalne have been found bo tar only In the Ion er Eocene dcposEls 
of this country. It la interesting to note Ihalthey are Ihe most iteueralized 
of any known Ferla^odactyla and anpply a linb long sunghl in tlie ernlu- 
tlon oflhc later and more specialised farms of Ibis order. 

• There has probably been no iHecnveTy among the nngnlates alnce the 
finding of the Aaili/poiia thai hoa proved equal In interest and Importance 
lo Ihe discovery of ihia aroiP ('he PhenacoilontldKl. The descent of all 
the angularea from Ihe Ajnidijpoda has been held by Prof. Cope for aome 
time, bul thai It look place from any knenen genera of this order the com. 
parallvcly specialized condition of the icelh of Ibe taller distinctly torhlda. 
Tbie modetnte complciity of tbe loeih among Eocene manunala is a alrlk- 
Ing eirepHon, ajpeclally when associated with such a low grade of organi. 
eationorolbcrparlsaa weAnd in these animals. The ciplanatlon of this 
tliii must, in myjBdiment, beaonirMror In Ibelr large size and in tbu |H)S- 
sesslon of powerful canine teeth, which insure themgreaterimmiinlty from 
the Bilacks of llBr«e eamlvoroas coniempoiarics. With these means of 
defense, they could take up Ibrir abode where food belter adapted to their 
wools vBs fnmlxbed. Gence we can with perfect conslslancy look for 
a rapid modificalion of those orzane, accompanied by aliRht change In 
othsrs. In order to make the connection complete between them and Ibe 
Fhenacodouta, Iben Bhonld yet be found an Amblypod with bimodant 
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3 — 3; caDinea, 1—1. 1—1 ; preiDo]ftn,4 — 4.4 — 4; molnra, B — 8, 
— ^ = 44 1 lliai 1b 44 fuDctioaallj dcvelniinl UH^tb. The molars 
ki« iiT llie simple foor-iobetl pattern, ivm.'mblLDg in this rcHpect 
the Builline Artiodaclvla or hogs and peccarii.'s: in fact on Ibis 
nocouDt it ia a matter of some surprise lliat tlie anim&l sliould 

molan. irdnccd odIiiu and ■ more K]oa|;alci) foul. An tp^otuih tu ILU 
caiii]lll»o.u laru luat u Iho moUM ire Goiiccmcd, i» found ID B Den 
(iimi lerriiilj d{.-H:iihcJ b; Fmr. Cupe uailci Ibc nuiae KnuiendoD (pru- 
|>hi>r; lonih). Tbs Ambfypn^n. ttjt Prat. Cop« la tiia Repoit im Capt. 
Wbeelcr't Sorvc; iW. IO(Hli «er.. PI. il, Vol. rv, p. SSS), ore as yet con- 
AiiBd lo ibe EoccDv |>oili>d eiclimlvelj, anil ar^ round botb In Enropa and 
thi* coDDlrj. In poinif of Bfflnlt]' In the hiKifed orden eeuerally [hey 
DCi^uii; an iDlemllnE and lni|iuri*nt pwliinn, being in oil proliabllLiy the 
old«t nnd iirnnllnE the inD*! g -nerallii.-d coDdltlon kconn (mong Iha 
nnguralFn, Thr bnin rapacitiriB encedlnglj mail In proportion ts the 
■lnartbeolliM|]artBorU»fkaklcni,BDdmuicaBt»iiiideliom Ihcbretn 
caei' Irsfllfwe ore warranted 
I aaelKnlng these aulmala 
p«IIioD among thelow- 
mnmmalla ; they are 



fupialn. Thefl'eL are Tcrj 
phort, are prorldcd with 
five flilly developed toei, 
and have Iheir eiilire pJan- 
tar and pohnar furRiteo ap- 
plied to Ibo groDDd, aa In 

tiairalBB ip greatly flattened 
from abovedonnward, and 

IstlG. II dinrloje on Ita bi- 

r raiface fiatlened kt- 

u- Iticeli for both na- 

ht and oubolu lioa«a 

: arileola- 




■|)«l»jirCDr*plii)daD(Am>jIy 



BiTing to there animslv a ppcnliarly i 
not (lilHcull lo perceive Ihal Iheno nmn 
Amblupcfia cnnl'l eaelly have funilBbnc 
aaetyla ond PaitiMSnciyla. Bad, Be wi 
give oiigiD to the Preboidiia or elophi 



at eqaullf. On t 



rfcward and rhambUnK gill' It 1b 
-hrBlnt'd, flre-ined, and plantlRnde 
a starting point lor b»Ui the Artie- 
have good reasotie to believe, did 
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turn out not to belong to the sailliaes. But when the evi- 
dence of derivation dravrn from other Bonrcea ia coDSiiJpred, 
and the geological. period is taken into nccouiit, the struciure 
of the teeth ia preeminently in accurdance with the expecta- 
tione of the evolntioniet. It is important to notice in this con- 
nection tliftt Prof. Cojie ventured the prediction in 1874' that 
the quadrituhercnlar or four-lobed bunodootf tnolar wae the 
primitive pattern in which the more coinplicated Belenodoot J 
molar of the later uaguJatea bad its origin, Tliat this predic- 
tion ia DOW proved tliere can be no question, and the passage 
from this simple type of tooth to tlie higlily complicated forma 
illustrated in this article hae. I think, been cloEge and omsecu- 
tive and intimately associated with reduction Lu digits. 

The Phenacodontidas present considerable variety as far as 
their family is at present known. Prof. Cope has described 
Gve gpnera, as follows; Phenacodus, Anacodon, Protogonis, 
PeriptycliuB, and Anisoachue. The fimt two are from the 
Wasatch horizon, while tho last three were derived from the 
tmderlyicg Porco beds. Periplychus shows a peculiar sculp- 
turiug of the uutalde of the molar teeth, eimilar to that Been in 
many reptiles, and ia the only mammal known to possess it. 
The molars of Anacodon lack distinct tubercles, a character 
which B-isigns it tlie lovpeat position in the family. Phenacodna 
approaches nooreBt to the Lophiodons in dental character and 
is taken for illustration. Aa all hut Plienaoodns and Peripty- 
chus ure known from their teeth only, it may bo nucessary on 
the discovery of ttie character of their feet to refer them to new 
families. The definition of the family given by Prof, Cope ia 
as follows : Molar Cecith tubercular ; molars and premolars 
different ; five toes on aU the feet.g 

MESISCOTHKRIUM. 

The Meniscotheriidsa has been recently established for the 
reception of the single genus Meniscotherium, discovered by 

• Journal Academy of Nalunil Science*, Philadelphia. 

t Teeth or KimplB ttractnre, nllh abort croivns and lov, blnat tDbereloa 

t Tcaih of complicated strnetnrc, with hlgb and nnlforralT broadenea 
crawD9, the face iireBenllng a camplcx ruldlng nf itie enamel plates. 
{ Paloontologlcal BuUelhi, So. Oi, Osc., 1S8], p. 113, 
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Pfot Cop* !n the WuaUli bods of New Meilco, and described 
bjr lilm la liis tt-jan to CapUio WtierliTi, liiettdf cited. It 
wu formurl^ arrsiig«l la tbr. V/ialieolherUda, ueu Ckalieoiht' 
riuM, wltU which it agmea ia all iisaetilia] deuloJ cliaracters. 
Tha iweat JiBcovory ol the bonca of tLe leet ahowB that tbey 
dUjilay tJechmr»ct--riflUc pecuJiarilies ot tlio Vunilj/larthra, to 
which group it must be referred, lu dijpliii fonoula is 
nnkaown. heace wa must relj on the aiecializMl cn-acontoid 
pattern of Ibe molora fur th^ familT doQnitiua. It la proper to 
reamrk here that reduction in digita in the PeiisBodactfta ia 
tuuill/ BCComiAoied by ajxi^ioIIzaUoa of tlje molar teetlL In 
this caso, thensfore, I would venture the prediction that ila 
digital formula wiU be fouDil lo be 4— S, with the outer loea 
aomowh:it roduced. Tbe vslue of tbu digital tormala as a 
character in the definition of tlio families of the PeriBsodactrla 
is of Lieli standard. This ma; likewise be said of ibe rela- 
tion of iLe molar aad premolar tretb. bat in a less degree. 
The tubercular or crescentoid atructure of the molars, however, 
is capable of auch intergradalion, which increaae of our knowl. 
ed(^ demonstratra, that it must be accepted aa provisional 
only, and not entitled to rank equal in valae to either of the 
other two cbaractera in defining the familj. 

The genealogy ol the horse aa now indicated Is as follows ; 



Pkhibsodacttla - 



' Eqons. Eqnna, 

ProtahippuB, HippotberiuE 

Anchippua, Paloplotherlum, 
ADcbltburium. 
MeBobi|>pQB, 
Lambdotherinm, 
HjTacotherium, 
Rysteraodon. 



Dyodonta (Cope). 



CONDYLiSTHBA - ^ Meniscotherium, 
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l.—Lcn npper molar of s ■pecteu of netocodag, nat. size (Cope), as ia 
Ihesnlero-exleroal. ^ Ihe (iDaiero-ext^^sl. ol ihe antero- Internal and pi 
[bB poBtero-inwrDsl lobes respeeilvely. They are low bdcI obtuue and con- 
Btitula Un principal CDspe of Lho crown, ace and gee are Uie anterior and 
poetetior crots cresiB i Lbey are mdimenlaiy and lepreeeuled by isolated 
Inbercles In tliia animal, but are developed Into Importani etrnciur»i In the 
more specialized };enera. y (tbe lobe is drawn too large) is the rndimental 
external rib sepsraiiug Ibe aiilero and poslf^ro-eilenial cu^pH. An antcro- 
bSBBl tobe arising an an outgrowth Trom Ibe cingulum ot ledge nurroiindjng 
the bate ot tlie crawn le sltuii);ly matktd Id BOme genera. 

a.— Lett lower molar of eame. nat flio. z represents a low, Indistinct- ' 

CDBpe^, ol. Tbe aatero-bilernslcasp al ie eometimef double. A le IhB 
heel, which le bo struUR lu the Inel niolur as to be called a nfth lobe. It ia 
connected b; a faint rldga with the postero-exlcrnal cu^p pi. Tbe fDUr 
principal caepe ae,pe, of, pi hold ibe.same relalloii to lbs crown as in ihe 

3.— RlRht npper molar, ot a epeidec oC LambdoUteTiitm, in wbieb tbe an- 
tero and poatero.eitenial cnepa a«, jx are eeparated t)y an external vertical 
ridge, y ; nat, aiie iCopc). 

4.— Last lower molar (leil eiile), ot same : naL eize. The anlero-in- 
lernal lobe is divided Into two dlBlluct labeKleti. ai, oi',- ibe ridge k le 
etmnirand prominent. Tbe breadlb of the loatb ie accounted for bjr Ibe 
bet that It !s the lut molar, the flrsl and lost molars beln^ about a tliird 
broader than ihe uthere. The teeth are of a more complicated pattern Iban 
those of PhenarodnB. 11 le iraportant to notice that while ibe teeth of the 
lower Eocene genera of Ible family tIjiTntHlolherlnm and PaleoByopone) re- 
eemblH very strongly the teeib of the lower forms of ihe LophlodooB in the 
BbortnOBs of Ibelr crowns and approach to Ibobunodonl type, the latter 
posaeee longer cuBpti and elmiJate the solenadont forms in the cresceDlio 
BflctlonofBonjODflbein. 

5.— Left npper molar of Jncfti/Afrl'im winUaiieruf, nat. siie (Qandry). 
The funr principal CUBpB ae, pe, al, jA are COBBldflrably len^ithcned and coo- 
nccicd by high ridges, oix, pw, nhlch pass In an oblii)ne direction acroai 
tbe crown. The elevation of the euspB anil creals ^ve Increafed depth to 
tbe valleya. Tbe anterior basal tohe Is reduced and the external rib (i ia 
strong. Tbe crown in further com pi (csted by (he addition of ibe lobe f. 

6. -Right npper molar of a species of BtppoUurivm. Tbe vaUeya. wbieb 
are deeiiened by the lengthening of the cusps and ridges, are fllled by a 
thick dcpOBlt of cement, but Ibe cement, as tbe cot ebowe. has been re- 
moved. The points nf the cusps and ridges irennnorn. The (bnr princi- 
pal lobes or. ih, af. pi hold abont Ibe same relation to each other. Tbe 
cross crests BCc, pee have their flbliqni ties Increased, and Ihe anlerlnr bends 

onnd on tbe Inner part ot the Gieo and becomes cooflnent with the pos- 



terior rldps pa. The lobe f, which is f 



In 



nsverse direction U. 



nchilherlDn 



tknud mtlcal pfllara are dercloped on tbe ci 






H ddgsB. The tMtb teaem- 
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kl< tbOM or IbB hone thj Mrangi;, (he eraimB of tbe iadton ihawiiig 
the pccollir InnginiLiDD fkii in ibv liicliort o[ ibe lunw. 

T.~-Len Joircr nioUr nl HlppolhtriBm f^raeile, lliree-faarltu uatnraJ siie 
404Qdi;|. Tbe loba at' l> ddw cotniiloicJ)' Kptnled uid tbc lidge t rises 
10 a IetdI wlib ibe other carpi. Tbe heel A is also elenMd and coDnecied 
br ■ •IroDK iid|{t. The BJJiDg up uT ifae valleyi bj' * deposit of cemraium 
uA Ibe ranBfqueni ■iihiiim In mBSilciiInn pmduce > marked chimge In 
appeannu froic thit huh in ADchltboriaDi, bul bj do»e abservaitan tbe 
•Irlcieal bomulog; in teen la eilit. 



tlieorihi.' Iniitej U leea In Ibe relative rite of tbeaDlcrolDd pai>lora-lD- 
lereil lobci at.pl; In EqiiUBOl le gnail]' enlarged BDiliomenbaltlatteiiedi 
In Oippldium Ibt lobe* uv ilmoil equal, 

WLat hos caused these cbuDfces? In re^rard to tooth struc- 
tnre generally. Mr. J. A, Ryder haa given us n most excellent 
ireatlsa "On the Mechsnica! Oeneeia of Tooth Forma,"* in 
trhich he shows that the juw movements ot animals are 
intimately related to ihe niodifieotion of the compoticnt lobes, 
crests, and ridges of the crowns of the molar teeth. He also 
points out that the restricted jan tnovementa, in which the 
mouth is simply opened and closed, are Bssociated with the 
bunodont molar ; that the varioua binds of mcursive tuandib~ 
ular movements have been developed progressively ; "that as 
Iheae moveinents have increased in complexity there has been 
incrense in the compleiity of the enamel foldiujts." 

If we attempt to apply these facts to the ancestry of the horse, 
H ia by no means difflcnlt to perceive that gradual diange of 
habitat, causing a corresponding change in diet, would also 
compel greater and greater mobility of themsndibular articula- 
tinn for proper tritnration of the new food. TUe movements of 
the lower jaw in these animals have assnmed a lateral direction, 
wbicli aflbrda. ns I believe, a sufficient explanation for the 
hroadenJHft of the crowns and the lateral flattening of the cnsps. 
The obvious effect of force continually aiiplied in this direction 
would be to wrinkle the enamel covering of the cusps and 
ridges, thereby produdng the accessory pillars seen in the 
higher types. By this method, I believe, a more s,ud more 
complex grinding snrfaca has been produced. 

* 7roceedtBc« Academy Satnral BcienceB, Fbiladdphls, 1S!B, 




Tbe cause of digititl reduction is anotlier interesting ioqui 17. 
Bnuodonts as a rule ate dwellers ia swamps and forests and 
te, berries, and roots. If they are compelled to for- 
snkc tlieir natural habitat and live in the open field, either 
modificutioD or eiticctioD will follow. Once io the open field 
speed bccomex a desideratum as a condition of safety, and the 
foot with a reduced number of digits poBseases many advan- 
tages over the polydaclyle one. 

Prof. Cope has Bhown (American Natur<Ui»t, April, 1881) 
that in plantigTada quadrupeds the extremilies of the toes are 
arranged in a semicircle, when they ire all applied to the 
ground. In the act of running the Leal and wriat are raised, 
ihrowing the weight of the body on the median digits. An 
infinite repetition of this posture in digitigrade anlmala unable 
to witliatand the attacks of their enemies and whose only 
eiwape was in flight, the strengthening of the median digits, 
and the consequejit reduction of the outer ones, would follow 
according 10 the law of use and distiBe of parts. This subiracs 
tion of toes has progressed step by step until the modern one- 
toed horse has been reached. 

In summing up an article in the Kansas Ciiy JiemVw of Science 
and Indiialrs. Mr. Wunman says : 

■ "1 dare say that if all the intervening individuals between 
PlienacoduB and EquQs could be proda:^ed classification would 
be utterly imitoaaible, so insensible would be the gradation." 

The forms already known appear to point to the inevitable 
conclosion tliat the modern horse is the product of the slow 
but improving processes of pyoliition, which are still in opera- 
tion, and are being aided by all the skill known to modem 
science. A discussion of the subject is almost superfluous, for 
tho illustrations, like deeds, speak louder than wordiL 

JTota.— Pliny (BO. SS) Mfs C<Bi-st had a G-tocd horac (the breTevt), which 
was reprewntcd in b1«(P]lny'9)dtrb]'a«taCna ; nlno lli>l EplKenea saje the 
Babyloniann had a eerlea of obBerraClorm on the eUrs for a period of rai.OOO 
yenra, Inecrlbed on balini brieki. Bt.Twns and CrltodemiiB ray 4DI),0Gn. 
{Vol. K. pp. 3I1-S17.) llslfed hH<?k* have been (uund burled In 1 
oflhcKileatmleplhtoniquire the annual depaalts nf (hat river 
TcsM (li feet.) Hay they Dot Homo day be valuublo tiis to Kcleiio 
OB hIstoiT T Ttieli atoriea can be better inuibied than doMrlbed 
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THE VIEWS OF AN EVOLUTIONIST. 

The following "reviRw" of HoRSBS' Tketh, writMn by 
Mf. R. M. Tuttle for JuhiiMoiJ Dmlal MiteeU^iiiy. aiuUioa bo 
mucli of interest oa Kita Biibjuclol evolutinn tliot I tliiuk no 
■pulogj uocesaary for iaBPtiing it here iiietead o( putting it 
among theotber press reviews at the concluBion ot the volume : 

'' The author of this work modestly suggests that it miiy be 
at TaluH to the veterinary proression nai also lo horeitnit^tt and 
farmers. We have no heaitation in going further and alfirm- 
log that it contains uiucb of an inetrui'tive and interesting- 
eharacCvr for dentists, and all gcientiSc and tboaghttid men. 
The day lias (tone by when humanity laughed or grrew angry 
(acconllni; to its temper at the moment) at the mere suRgestion 
that man has any relationship with the lower animals beyond 
their BubmisEiion to his will and his right to lead them to the 
slaughter- ho list'. The movement ot thought iu the direction 
of Evolution ia battled againat by some eminent thinkers. The 
book before na does much to upset the arguments of these 
thinkers and to support the theory they denounce. But there 
is a middle poaition for those who neitlier agree with the theory 
of a se]>arBte creation for every genus nor with the develop- 
ment of animal life from one germ form. This position may 
be described in the words ot Tennyson as a ' Bunleaa gult of 
doubt.' Doubt, however, ia not always suoleas ; and besides 
to admit a doubt is at least franii, and we prefer it to being 
dogmatic. Still even believers in a aeparate creation for every 
tfenus cannot but admit that, notwithstanding the great 
diversity in the animal kingdom, there is a oneness of princi- 
ple, a commoa style of architecture, au to speak, pervading all 
animal lite, which we see in the structure of teeth, arms, le^, 
wings, 4c. 

"Tlie construction of a horse's teeth points to the inevitable 
conclusion that he is a vegetarian, hut the various changes In 
the dentition of a long line of fossil borscs indicate that he wae 
once probably carnivorous, or perhaps nmnivorouH. Teeth, 
like other parts of the body, ate influenced by use ; the change 



Is not BO obvious, but it Sa e 



s certain. As thta volome 
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before ob affirms, for example, the caniae and remnant teeth 
have been mucb reduced in aize, and, it Ht. Darwin'a theory 
ut correct, are probably in tUe couTGe of ultimate extinction. 
Now, the function of a canine tooth is to t«ar, nut griod. If 
aoimals that now use their canines for tearing flesh were cum- 
pelled to subsist on vegetable food, there would parUapa be no 
marked change in a generation, but there certainly would be 
in a series of generations. We therefore conclude that horse 
dentures have adapted themselves to a gradual bat great change 
in the animal'H mode of existence, a gradual deimtture from 
the original custom of Bubsistiag on food which demanded 
tearing teeth, and ihat It took to vegetarian ism naturally. 
Fossil remains would force this cimcluBion on ua, howuvec 
much ne might desire to doubt it. But why should we have 
such a desire? To admit development, say some, is but the 
thin end of the wedge of Evolution. Be it so. It is the func- 
tion of HcientiQc wedges to split old and false notions, and who 
ever heard of a man putting the thick end of a wedge in first 1 
Whether development is the thin end of the wedge of Evolu- 
tion or not we do not care much to inquire. If a man studios 
horses' teeth of to-day as well as those of human beings, he 
will corau to the conclusion that in both there are signs of great 
development when compared with the teeth of thousands of 
years ago. Ho will observe not change merely, but signs of a 
higher order of being — signs of an evolution of the superior 
from the inferior. 

"To some people Evolution is a bugbear, and the idea that 
human beings are capable of physical develojiment is not much 
less. We advise such (leople not to read Mr, Garke's book. It 
would trouble them. They might cast it into the fire and thus 
waste their money. But intelligent seekers after trutli, those 
who find the 'gulf of doubt' in which they are floundering 
ton suuIkss for their light-loving souls ; those who are not 
afraid to meet the doctrines of acienlifio men face to face, may 
rend this work with profit. Without desiring to disparage ila 
author, we may say that its chief value lies in the fact that it 
is composed largely of selections from the works of men of 
Bjiecial knowledge on the subject of the treatise and of various 
germaui: Bubjocts. Much credit is due to him for cfillecting 
mpact a form such a large iioanlity of valuable matti 
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wbkli was Bcattered orer ^dopodlaa, tmiBlatioas of leuiiad 
■edetieB, uid othor coMj booka.' 

Mr. Tuttle, in a letter to me (« few worda of wliicli hare 
been interpoUted in the forogoiog uiidel, in Babetance says ; 

" At the cli«e of the Eocene period there were three diHtinct 
tjpr* of anliDola descended from a common ancestor that are 
now represented bj the horse, tapir, and rhinoreros.* Let us 
Buppoae tbat a pair of snimala gave birth totbeoOBpring which 
were to be the parenta of these three tjpee. What would be 
the proceea of development I These BDimals.with theirmates, 
by some meaoB get separated. The parent of the fature tapir 
goes one way ; that of the rhinoceros stays at home, wlille he 
who is to beget the horse wanders awaj from the marshes and 
rivers to the drjer land, Circumstances orer which he bos no 
adequate control place him where elligatoTB, crocodiles, and 
other animals ttiat be has been accustomed to attack with his 
tushes are absent. His feet, which are many-ioed, broad, and 
adopted to wolIuDg in the mud, now tread hard stiil ; bis canine 
toeih, which were used in tearing flesh, now find little employ- 
ment ; hla neck, from constant stretching as he crops the foliage 
of the bushes, lengthens ; a more rapid gait ia acquired by a 
gradual contraction of the toes and the lengthening of the legs, 
and evcDtually this modiSed animal becomes a horse. Thus ia 
told in a few worda what I believe has been going on in the 
course of hmidreds of thousands, perhaps millions of years." 

It is noteworthy that a young man like Mr. Tuttle should 
entertain views similar to those n( eucb an exporieneed evolu- 
tionist as Prof, Cope. It is not difficult to believe that the 
bear-like Amblypoda, which Prof. Cope thinks were the com- 
mon progenitors of the horae, tapir, rhinoceros, elephant, lie., 
were camivorouti, and there certainly is some analogy between 
the supposititious animal just described by Mr. Tuttle and the 
Amblypoda. Change of food was probably as instrumental in 
pnwlacing the great physical changes in early fossil animals as 
change of habitat and climate. And change of food does not 

■ Compare w 
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necessBrilj entail extinction, auleas it be food directlj oppoHcd 
to the aniuial's nature ; and it matters not if tbe change is 
compulsory, for cliRnges of taste may be eitliec natural or cul- 
tivated. For esBmpIe, cliildreo reliab food tiiey cannot eat 
vben adult, aad vice vertS, wbicb is natural : and an appetite 
for some foods may be cultivated at any age. Again, food 
probably causes much of tbe change in tame boors and other 
animals that become wild, and sice veri^l. Btill it is not strictly 
correct to say that tlie horse ns aunh waa ever carnivorous, for 
an animal that was tbe common ancestor of so many diverse 
animals wna aa much oue aa the other. 

In 1878. in a hastily written prospectus of a work that Dr. 
C. D. House designed to publish, in conformity with his 
(House's) viewBi I said the horse was probably once cornivor- 
oua. Thinking Dr. House to be mistaken, I wrote to Dr. Leidy 
of Philadelphia, aeking kia opinion on the subject He agreed 
with me. 



THE ORIGINAL HOME OP THE HOHSB. 

There ia no doubt that the original home of tbe horse is not 
Europe, but Central Asia ; for since the horse in its natural 
slate depends on grass for ita nourishment and fleetneaa for ita 
weapon (safety), it could not in the beginning have thriven 
and multiplied in the thick furest-growa territory of Europe. 
Much rather should ita place of propagation be Bought in those 
Bteppea where it stlU rooma ahouc in a wild stale. Here too 
arose the 6rst nations of riders of which we have historic 
knowledge, the Mongolians and the Turks, whose eiistence, 
even at this day, ia as it were combined with that of the horse. 
Prom these regions tbe horse spread in all direclious, especially 
into the steppes of Southern and Southeastern Russia and into 
Thrace, until it Gnally found entrance into the other parte of 
Europe, but not until after the immigration of the people. 
This assumption is at least strongly favored by the fact that 
the further a district of Europe is from thoae Asiatic steppes, 
i. e., from the original home of the horse, the later does the 
tamed horse seem to have made Its historic apiitiarance in it. 
The supposition is further confirmed by the fact that horse- 
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nklng atnong nlmoet ever; tribe appean u an art derived 
fpam nei^iboring tribes In tbe Kaai or Nortlieast. Even in 
Uooier the ax appean eiclusivel; as the draught-animal id 
land opentiona ai liome and in the Beld, while the horse was 
uaed (or purpoars of war only, lis employDieot in military 
uperationa was deurmiQL'd by swiCtnces alone. That tbe value 
of the horse must ori^naily have depended on ita Qeetness, 
can easily be inferred from the notne that ia repeated in all the 
branches uf tlie Indo-European language, and signifies nearly 
J' baiMenirig," "quick." The mm e fact is exemplified by the 
deMriptiuns of Ihe oldest poeta, who, nest to its courage, speak 
most of its BWiltneea.— Tik Popular Seieaee MonHtty /or Julie, 



ELEPHANT TOOTH -GERMS. 

MM. PoTJCBET AND Chabbit (Le Pronrh MediaU), having 
eiaiulned the germs of the teeth of a fetus of an elephant in 
the Jardin dm Plantea, liave concluded that the general opin- 
ion!) on Ibis subject are not exact. Since the works of Kobin 
and Kulliker, it has been assumed that there ia produced on 
th(! surface of the giim a primary epithelial bnd (bourgeon), that 
Pouchet calls the epithelial plate and EClliker the adamantine 
organ nr enamel, which sends out a prolongation destined to 
form a leiniHirarr tooth, and afterward a second prolongation 
for ft permanent tooth. The nic)re reeeni experiments seem lo 
prove that the permanent teeth are not given forth from tbe 
neck of the temporary, and that there is no secondary adaman- 
tine organ. In the elephant, where there is no second set of 
teeth, the same plate or layer appears, together with the same 
prolongations. Tlie two faces of the epithelial prolongation 
do not liBvo the same structure ; the inner face ia composed of 
cylindrical cells, while in the outer face there is a mingling of 
epithelial and tissue cells.— JV. T. Med. Timel. FA, 1S81 (trana- 
laUd by Br. T. M. Strang). 

The deductions of MM. Pouchet and Cliabiit may be correct 
in principle, but it ia a mislakc to say the elephant has only 
one set of teath, for he has sis or more, and may In fact be said 
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THE ELKPHANX TEETHIKG ALL THE TIME. 8f5 

to be sIwBjB teething. The following facta are portly based 
on Curier, Owen, and Wm, Jacobs: 

The grinder?, which are constantly In progress of deatractioa 
and formation, are not deciduous in the ordinary aense, for they 
succeed each other horizontally instead of vertically, and not 
more than one wholly or two partially (one on each sideineneh 
jaw) is in use at one time. As the fore part of the tooth in use 
Is worn away by attrition and its roots diminished by nheorp- 
tion, its HuccesKor pushes it forward (a movement that appears 
to be facilitatfljd by the direct backward and forward action of 
the lower jaw), and a largo part of the replacing tooth is in 
use for some lime twfore the first is entirely shed. Thus a 
grinding surface is ready all the time. The milk teeth are cut 
eight or teu days after birth, the upper preceding the lower, 
and it is about two years before they are entirely displaced by 
the second set. The second set is In use, but gradually dia- 
appearing', from the second year to the sixth, when the third is 
fully in position; it in turn serves till the ninth year, when 
the fourth set is In position ; and thus it continues tu the end 
of tlie animal's life— 100 or even ISO years. Each succeeding 
tooth rpquires at least a year more than its predecessor to be 
completed. 

The grinders are remarkable for their size and the cumplexity 
of their structure, the upper and lower teeth being much alike. 
They are composed of ivory (dentine), enamel, and a large 
quantity of cement. The crown ia short io proportion to the 
depth of the base or root, only a small part appearing uliove 
the gum. In the Asiatic Hpecles the crown is composed of 
transverse, vertical, enamel-plated dentine ridges, about half 
an inch apart, and joined together by cement. Tbo ridges are 
nearly straifiht and are tooth-like in apjicarance. The ridges 
are good indicators of age, the first set of teeth having 4, the 
second 8 or 9, the third J3 or 18, the fourth 15. and so on to 
the sevBoth or eighth, which have 33 or 33, In the African 
species the crown is studded by lozenge- shaped prejections in- 
stead of ridges. A tooth of the elephant CWuntftiM, an escellent 
specimen, which may be seen in Worth's Museum (New York), 
weighs 13 pounds ; its breadth is 7 Inches (the aggregate of 
the Biz back teath of the horae) ; thioknesa, ^ ; length, 11. 



APPKNIUX. 

It bu only 13 crown ridges, and la therefore Uttle above ■ 
rapdiDiDBiMd tooth.* Thi> crown rvAemblBS » Bmall Belgian 
paiing Blonf, wbile the taper of the root resembles that of a 
boarL 

Ti« elephant U a vegetarian, and the construction of its 
yrlnilvra is a striking example of the adaptation at the teeth of 
an anlnikl to lU food. 

The tnska, two In number and belonging to the npper jaw, 
an! slind bat once. Tb« deddnons tuaka cut between the fiftb 
and eevenib months and are ehed about the end of the first 
yen, their roots being oootideTsblj abeorbed. Thej rarely 
exceed 2 inches in length and ^ of an inch in diameter. About 
two moDtbs after the shedding of the ti;mporat7 tusks, the 
permaueDt, which are situated to the inner side of aod behind 
the former, emerge and coutinne to grow throughout life. They 
have an iuamol coat, but are inotitly oomposed of ivoiy , a 
remarkably fine aod elastic fona of dentine (differing somewhat 
from the dentine of other teetUl, and are hollow tor a consider- 
able part of their length. They are deeply imbedded in the 
aknll. Sir Ssmuol Baker found one 8 feet long wttb 33 inches 
prth to be imbt>dded 31 inches. 

The tusks, which are fortnidable detensive and ofFensive 
weapons, and which correspond to the canine teeth of other 
animals, vary much in length, weight, and curvatare. Gordon 
Camming found a tusk in Africa that measured 10} feet and 
weighed 173 pounds, Tlie average, however, is not over 7 (eet 
and 100 pounda. Tliey are generally smallur in the female 
than in the male, bat according to (Juvier the African species 
are the same in this rtapect. In the Indian elephant some have 
a pronounced upward curve, some are nearly straight, while 
others resemble the letter S. They are sometimes used aa 
lovers in uprooting mimosa trees whose crown of foliage ia 
beyond the reach of the trunk. In Ceylon, where the elephant 
lives chiefly on grass and herbage, the tusks are generally 
absent in both sexes. The bullets sometimea found in the 
ivory are probably first lodged in the pulp cavity and then 
carried to the solid part by growth. 



^ 



il ekphaut moEon 



HUMAH" (HUMANE) DBNTISTKY. 277 

A large elephant weighs 7,000 poanda. The Indiin elephant 
Is 10 feet ID hight, the African 13 ; a ekeletoQ in the St. Petets- 
boig Miuema is 16^. 
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HUMAN TEETH, 



FHXINO 

Fnj.njQ the deciduous or first set of teeth prevents decay 
and cnnseqilent itijuiy to the second set,f alleviates pain, fadl- 
i'atea Bpeech.J mastication, and regularity in the growth of the 
Bctond set, aida in heeping the hreath pure, and is conducive 
to health at a very critical time of life. They should he 6llud 
as long as filling will preserve Iheir nsefultiess, and at all times, 
for sciniu are shed as early as thu fifth or sixth year, others 
as late as the eleventh or twelfth. Any of the usual fill ings 
will answer, the Bole object being to arrest decny and "aid 
Boraatlc development " (Odtili). Cliildren should be taught to 
use a brush and proper dentifrices. Defective teeth are often 
the result of improper diet during utro-gcstatiorL Drs. J. Allen 
and O. M. Eddy say that mothers do not oat enough bone- 
producing food, such as oatmeal, bread made from tmbolted 
flour, &C., but admit that such foods do not aasiinilate in evory 
case. Dentists difler as to the advisability of tlie use of 
ansesthetica in treatiog children. 

The teething period is longer than ia usually supposed. It 
begins about the seventh month before birthg and c^ 



• The object or IhiB ft 
bat Bobjcct. Mj own a 
In an [ntureatiuj; arllcle L 



ef ortiela la meroly to enll nflentloa lo au Impor- 
endon i»bb aircclcd to It hj Mr. E. A Eocltivol! 
tbeNiic Tort Sun, Reaiiara whowlflli tostiiflf 
o the olaboTBtB wnrtBoT dontlBlB. Bceidestlie 

denliau iQentIoD?a Bhoye I have coDBiilted Drs. O. H. Bleb, F, Abboll, and 

C. B. and J. 8. Latlmor, ill at Xetv York. 

+ Dr. T. P. Wknonor (Itnl^tBtown, Ind., Dental JVeioj) approves Ihe 

above, oad In iddlttoa Pafe the devolopmeat of a pcmianeat toolh miif 

be retarded by a dead doddaons tnolh. 

1 HaUer and other phjelolngliile give inlnato KcmontB of the elTetlB 

produced b; tocth in articniating tho varlona ktteri of ilic nipliehet.— 

S For the derelOpmenC ol hnman tuotb-itermB ftam fJic eeveutti veek 
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till the api of 17 or 23 yeara. Tho nnnesnl cot <Fari»rl repre- 
sents («bavn the dutted Hop) an ajiper deciduooa set of teeth. 
1, I. centiml incisors, erupt between the 5th ajid 6th moniba : 
2, 2, lktei«l inrisurB. Tih nnd lOtb months : 8, 8. caniaea (eya 
teethi, 12th and 
IGth iDolilhB ; 4, 4, 
S,5, at] molarp, 14tb 
and SSth mODlhe. 
Total, 30. The low- 
er teoth usual] y 
precede the nppcr 
by a few weeks. 
G, do not beloDK 
to the deciduous 
set, but, as thej 
erupt between tlic 
fifth and sixth 
years, are iiHiially dasaed with them, and frequently decay 
beyond remedy before [lie nilBtnke is discovered. 

Dr. J. N. Farrar (New Yorkl. lo whose works I am indebted 
for information, says iJfi'wwKrf Dental Jwiranl. April, 1880) : 
" The Etatlstica In this country show that not of about BO peo- 
ple of all clnsses only one has sound teeth. Tliia is the result 
of a combination ol causae — systecuic dlstarbanues from climate, 
food, crossing of races and types, and neglect. Most of the 
cavitii^ are caused by anatomical imperfections or overcrowd- 
ing, nearly all of which develop liefore the thirty-fifth year. 
* ■ * The Bdence of dentistry, however, has checked much 
of this suffering, and at this time (1B79) there are 13,000 denUats 
annually packing into tooth-cavities about half a ton of gold — 
$500,000. The estimated gold coinage value in this country is 
altout $150,000,000 ; this sum. at the rate gold is used for fill- 
ings, would be t™n8ferre<! to graveyards in 300 yeals. The 
value of the cheap fillings is about $100,000, and there aru 
annually manufactured about 3,000,000 artificial (porcelain) 
teeth. • • • If $100 is put on Interest (7 per cent.) at the 
birth of a child, it ought to pay all dental eipenses till the age 
of 30 years; but if the child's teeth are neglected, increased 
dental bills result, with poor teeth at best. The only question 
remaining is, is the baby worth $100?" 
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Peiwinu, Piof.. dlBcoverj of, !15. 
PhenacodiiB (enrlleel IobbU bocsa), 

dcscriptloa of, iOO-iat. 
Rerce, Dr., opinion of, SSI. 



S3; Incbnstl 
ProceeseB, alvi 



B. Ibwil horse, 11% Xi. 



Pnlp, the tooth, 31. 



lUmmlc gauelion, 590. 
RiIiBBY,J.,akmof,104. 



Begtmen.lSS- 

BeEsinB, ftT)t, 

ieclures of, 18, IB, ay, ai. 
Revel.M., mporlof. 197. 

Hhlii™Mmi, tBe,'^t'h'of,'ffI. 
BbinocfiMW, tho woolly, 451. 
Rich, Dr.. cbUdTBn'e teeth. VTJ. 
Ridera, Btit, oallona of, m. 
Rlzot. If mporary canlnea. U. 
Robin, C, doff tooth-germa. ST. 
Rockwell. E. A., report of. an. 
Rodet, Sniveon.on dental cyets. 118. 
SoDdBDDOBky, M.. on nerves, 91S. 
Boaai^Miu.Ui.cnitlng milk teeth, dB. 
Ruminonla. teolh of, 115: fom Btom' 

arhs of, Xa. 
Bnlnl, diacoverrof, 89. 
Hydur, J. A., treatlae of, 268. 

8*BTT, A. H., report of, IBd 
Hatlcrtb waits, T. E., on corpoacIeB, 
X38-<: on IDberclen, IGS, 



Sluiuea, Ttdvsa, oeMona pUlel, lit.. 
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t4,tai gnUa-penli* u ■ niJIng (br, 

flcaltli, W,. nport or. IVt-lM. 
Hpmluni Urt-, imi or, l«. 



6airnot Msilllarr Smr. Itaa, 
aupcniDDK-nrjr TwUi. itT-lw ; 
fiDrmuu, tt.. rcpun or, 171. 
Swatkiwlne t Di*c<wl Tooth, d 

or«hnr"fr.im, lin IBS. 
Sv»lloiiln£ • iH'ailir luulli, IIB. 
Bj.lciaudan. IomU hon«, is>, S 



rtubl klilni'; ind near nehi nr or 

of UHDimnl bnnc. pmterior pan of 
•phenoia boDcaadin tpsiiclo. HT: 
fn onrlui. arbll, paliie, laucoe. 
(ideofJaw.diiwkaDd ueck, llBi 
baMofear, IM. 
Teath, ataariiUan loou of,«.TO-l, 



leiT, desenption 
ncilon of. Ti-n. 



ImiUi. 77-8S*: m^ U 

Toelh, coiutant in Iha xame type, 
■nd i^nerslLy apprtctobly modlaed 
•ecordlDBlotainil/, IS. 

Tueib, entiLinanne growth of. 78. 



Teelii, elephan 

SM-fl; irrtal qiiantllycBmenldi. l6! 
Tiwtta.elepbant lladian). indications 

of M(e by, *15, 
Toetta emanatiru; From oppootu tY$- 

tem. 121. 
TmK nisls", abwrpdou of root* of. 



relantioD of, IM. 



Toetb. fowil bird-', 114. 
T«lh,fos»llBleph«nt, weight of, 378. 
Teetb Ki«II hanei- (aeCHorsfla, 

Tueth. (1»bU iio^ej- (Sonth and M. 

Teoth. ^aie'',g<ild aoH diver hnes 
prodnceil in,%^ 

ernwinc, effector madder on, 
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, tigait of itanroTe- 
iBpaniah), pcculiari- 
lanponry, 47.^3 ; 



pTDUDant, a-li ; caDint*. 76-W; 
mnuant, H-114: almaFnuu. ]1&- 
tir i mipetnuDKiiar;, IM ; Bodar 
[he micnMcopi, IBO-ISS; Mthdl- 

uEir or, 196-114 ; dCDtlHn' of. 17S- 
W ; indkaion of age. ste^S. 

IWtb. bnnun. cbuigcB in. M. 

Tecih. in hannonj wiib (nrnenU «y»- 



a, fEHdiiif pi 



11 rrom hOTKi. SKl 






I, M, 101 : I 

vllh roperantDerary I 
Teeth, rndlmeulai?, B 
Trelh. enperuumenrir. m-8, IW, 

m») of, » 
Lvein, viuae ui la uie iu]H(ddjk»i, 11, 
r»th, \ariBtT uid aK of, 10, 11. 
reoth, varioM ■nimalf', floir, TT, 

84; Cachalot. TO; Cunel. 

Oattlc, Bl-a; "■- '" 



Trelh, tnnaplfuillng of 



«1h, M; 



,™.!aS; 



Coinber Scaber, Itn ; Kipjhua 
(or Caprban), 10. tSS: Dloocirta 
mlrabilts (fowdl) SM; biieois.n, 
au - Elephanl, IT. 214; do. tSaO, 
S44 ; Hipiwpolwiiiu, BS ; Hoe, U | 
UTtdX, 390; lenaDodiBi, 68 ; Lion, 
B3 : MBBtodon, lOH, »S l Mfnthe- 
rinm, 107. 248: MmlJac deer, 78. 
MS I Miu^k-dcer, 78. »& ; Narwhal, 
7», HO i Omilhoihjncbnf, 80, M7 : 
RhlnDcenw, 67 1 Rmnloot^ flS, 
aa*; Bharlt (fOeeilJ, Sas : TSpir, 
6S; ToiodoD, 100, 2M; Valrna, 

Teech, vascDlBtity of. Ei-30; nema 
and circulating viamlf of, M. 

Teeth, wolf, wbjr called remnant, K. 

Tenon. verlBcs Bnini'sdlscoviir.U, 

Tnnnrion'a "pait of donbi," «70. 

Toe9,B7,lia.St>5: canFeofredneUon 
In namber. 3S0 ; form • Himlclrdls 
when applied lo tho ground, Sm. 

Tomes, C. S., toolh-eerma, ST-lIj 
canints. tSi denllnK 
id ceineiit._ 03; ( 
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Tomes, J., a tooth barricading dis- 

eat«e, 139. 
Tooth, abnormal, description of, 123. 
Tooth, a dieuased fossil, 113-4. 
Tooth, a fractured, 198-9. 
Tooth, a prophecy, 2b'i. 
Tootb, a whale's^ description o^ 79. 
Tootli, elephant, m Worth^s Museum 

(New York), 275. 
Tooth in upper jaw of a bull, 127. 
Tooth, nature of, 7, 8 ; iridescence 

of. 12, 16 ; no inherent power of 

reparation in, 137. 
Tooth Pulp, description of, 31. 
Tooth, rcumaut, vicious inclination 

of a, 104. 
Tooth, swallowing a diseased (fatal), 

18i-192. 
Tooth, swallowing a healthy, 193. 
Tooth-Cough, treatment for, 92. 
Tooth-Germs, development of, 81-46. 
Tooth-Germs, c1o;j:s\ grafting whole 

ferms, separate enamel organs, 
en tine caps, &c., in dogs and 
guinea-piffp, those in the latter 
animal failing 27-8. 

Tooth-Germs, elephant, 274. 

Tooth-Germs, human, transforma- 
tions of ci)ithelial and enamel 
germs», dentine bulbs, caps, &c., 
m, from 7th to 39th week, 46. 

Tooth-Tumor, unusual case of, 196. 

Tooth and Bono, analogy of, 23. 

Toxodon, remains of, 109 ; descrip- 
tion of, 254. 

Trephine, the, 254. 

Trephining Sinuses, 157-161. 

Trigeminus Nerve (in the horse), de- 
scription of, 216-226. 

Tripier, M., resection of nerves, 217. 

Trocar, the, 255. 

Tushes, fighting with, in various 
animals, 77-^. 

Tushes, horset** practically useless, 
75; different from other' teeth. 75; 
distances from incisors and grind- 
ers, 75, 76 ; shape and dimensions 
of, 76 ; curvature of roots, 76. 

Tushes, removal of, 156. 

Tushes, size of in Orohippus, 97. 

Tusks, elephant, flghtini; with, 77 ; 
varying curvatures, weight, length, 
Ac, of. 276. 

Tuttle, R. M., on evolution, 270-2. 

^▲BNJELL, G., opinion of, 103 ; dis- 



eases of teeth, 188, 139 ; the sinuses, 
1554, 153, 161 ; caries, 164-166 ; dis- 
eases of alveolar processes, Itio; 
parrot-mouth, 167 ; osteo-sarcoma, 
186-7; fractured jaws, 194. 
Views of an evoiuuonist, 270-2. 

Wallace, A. R., cause of destruc- 
tion of ungulata. 111; fossil horses, 
112 ; geology, 240. 

Walrus, the, mode of fighting of, 77. 

Walsh, J. U., age by teeth, >jtj8. 

Wedges, scientmc, use of. 271. 

West, bone-beds of the, 257. 

Wheeler, Capt., report on survey of, 
261-2. 

Williams, Prof. W., teething, 91: 
remnant teeth, 104, 105 ; dental 
cysts, 125-127 ; caries, 109-171. 

Williams, W., necrosis, 246. 

Winter, J. H., use of tushes, 85. 

Wolf-teeth, why a good generic 
name, 94. 

Woodward, J. J., tooth pulp, 31; 
histology. 241. 

Woolly Rhinoceros, (fossil), 251. 

Works, general, 4. 

Works, special, 4, 290. 

Wortman, J. L.. on fossil horses, 
257-269; discovery of. 260. 

Wyman, Prof, discovery of, 81. 

Yatbs, L. G., fossil elephant teeth, 
270. 

Youatt, W., sugar as food, 30 ; 
tooth-germs, 44, 45 ; infnndibula 
of grmders. 58; description of 
lower jaw, 62 ; use of tUhhes, 84 ; 
teething, 85, 86 ; lampas, 90, 91 ; 
cropping horses' ears, 103; rem- 
nant teeth. 105; food, 162-164; 
diseases of teeth, 172, 173 ; frac- 
tured jaws. 196-198; *mark' of 
central nippers, 205; difficulties 
of judging age, 207; bishoping, 
210 ; trade tricks. 212, 214 ; crib- 
biting, 212, 213 : Indications of asre 
Independent of teeth, 214; fifth 
pair of nerves, 216-225; coK^um, 
230 ; colon, 232 ; membrana nlctl- 
tans, 244 ; solipeds. 253. 

Youmans, K. L., evolution, 237. 

Zebra, temporary canine teeth of, 

52. . 
Zoology, definition of, 266. 



PUBLIC OPINION. 



BoBBBs' Teeth. — Such is the title of a work we inve just 
read witli cnnsiderable intereet, beciiuso it embraces mach that 
ia instructive and uBefuI. Designed as tha pulilication is to 
give a synopaia of tlie fundamental principles ofdeiital science, 
it has ft di^fKCt attributable t" the author's lack of practical 
experienc3 in the specialty of which he treats. » • * ITie 
chapter oti canino teeth contains much of interest, and fully 
BUstaiDS the Uieoi? that horses suffer from febrile irritotions, 
as the result of interrupted dentition, and that the free oae o( 
the laaee is as serviceable as when used on an obstructed eye 
tuJtU of a child. Thu disease known as liiinpus, which is often 
accuiupulued by a dlstre^iuji; cjugk, and wliich so seriously 
interferea with feeding, is shown ui lie due to the same cause 
and lo require the same remedy. To stnte that caries nfiet 
frL-qnently proceeds from inflammation bi'ginning in the pulp- 
cavity, or that caries of the roots ia the result of inflammation 
of the ftlveii!o4enl»l periosteum, ia certainly far from the ex- 
pcrienee of the ppacllcal dentist; but. not w I tli standing these 
defects, there is much of value in this (tiie eighth chapter) as 
well us the succeeding chapters on the dentistry of the teeth, 
their iudicatioiig uf age, their nerves, Sic * * *, — C. If, 
Purine in " Dtntal Coamo»." 

" HoHSBs' Tbrth," by Wm. H. Clarke of Now York, is a 

neat and handBoraoly twand volame, contnininj; selections from 
the very best authors, with appropriate additions by tho 
author, making a hiiok that is invaluable to veti^rinary sur- 
g^ouB, and of great practical benefit to dentists, and should h9 
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Btodiod by cvfTj person who treats the teetb. TJie author 
treats of tbe teeth f rum the timu of tho [onnatiim of the genu 
to their (ull development, and gives tlieii pathology and deii- 
tiBtry also. A vucabulBr; of the technical terms ased forma a 
vbI liable atiilitiao.—DcntiU JV«im. 

This work is undonbtcdly in advance of anythlog hereto- 
fore published oq tbe subject In this country. • • • When 
the author eayu that " probcibly tUo tvniporary teeth are 
absoTbcid by the permimeDt," he displays tbe folly of attecupt- 
itig to wrile on a subji^ that one docs not understand, * Still 
tb« work is useful and wUI probably aid in the elevation of 
Teterlnaiy surgery. — MietouH Dental JouTiicU. 

This book la in a great nicaaure a compilation from works 
on deotistry, anatomy, pbystology, microscopy and veteriuary 
sacgi^ry, as they relate to the development, structure and cars 
of tbe teeth of horaes. As we are b believer in horse dentistry, 
we have looked over the work^with much pleasure and no 
Inconsiderable profit. — Deatat Adnerliaer. 

This book is a venture in the field of vrterinary sdenea 
which we hope to see more frequently imitated. It is mainly 
ft comjiilatLon, admirably arranged, and prepared with great 
tlioroughnesB of detaiL Tbe compiled matter is well selected 
and condensed, much of it being rewritten. It contains much 
besides tbe matter pertaining to horses' teeth, the t«eth of 
many other animnU being described and compared with thosa 
of the horae ; in fact, tbe work might be entitled "" Teeth " 
Instead of " Ooraes' Teeth." It gives a history of the evola- 
tion of the horse from early geological periods, the wolf-teeth, 
wbicb the author has named " Remnant Teeth," being traced 
back to the Eiicene period, when they were functionally 
developed. This fact throws light on what has been a mys- 
tery, and the author appears to have made a discovery. 

Tbe work, as a wliole, is very commendable, and we feel 

• See pBgei 49 ana 50. A (p« changea have boen mode and eome ftaah 
DUitlcT added. But I nill venture lu a^ (be editor of the Jmrnal what 
becomeB of ihe foolf of a Umporarj tooth wtien tbu nhell of its erwun whan 
Hhod 1h Bometlmefl aot more than tht ftiiteoatli of an inch in thickneasf 
Wbathawiaei otihe roole of elephant teatht (See pagoa 9T4-C-4.) 
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sore it will find a place in the librarj of all interested Id b 
tUorouglily practical us woll aa scientiSc knowledge of horses' 
teeth, and will be found eapecially valuable both to the student 
and practitioner of comparative medicine and surgerj.^Jour- 
nai of OompaTalioe Medicine and Surgery. 

Toe work conaiBts mainlj of quotations from standard 
writers. It is very interesting and instructive reading, and is 
fully worth the small sum it costs. The author deserves credit 
for his labor in collecting information from so many separate 
eouTcee, and preeenting' it in so small a com pass and so readable 
a form. However, there are errors in the TOCabukry that ought 
to be corrected. — Veterinary QazetU. 

It posaeflsea the merit of presenting in a condensed form, for 
the stndy of the veterioary aargeon, the anatomy, pathology, 
and reparative surgery of horses' teeth, and to him it will save 
much labor and furnish a ready reference, and hence bean 
efficient aid. * * * — Medical OaietU. 

* * * The work contains an iraiuense amount of uaeful 
information, and as it Stla an unoccupied Geld, ought to be 
Buccesaful. — Medical Record. 

Wb understand this book is having a rapid sale among 
horaemon. Hereafter we suppose the title H. D. D. will he- 
come common. How nicely Mr. Clarke tells us of the cutting 
and shedding of the temporary and permanent dentitions. In 
the future we expect that greater attention will be given to the 
teeth,— JTorW American Journal of Hameopaihy. 

Houses' TEETH.^-Owners of all clasacs of horses should be 
in possession of a remarkably useful work entitled " Horses' 
Teeth," by Wm. H. Clarke, The work ia based on the best 
authorities on odontology and TCterinarj science, and arranged 
in an eaay, comprehp.neive form. With a view of rendering 
technical terms readily underetood, a vocabulary of the medical 
and technical terms is attached. Dental science, as hitherto 
pxpounded, baa never afforded horse owners the instruction it 
professes lo aim at. The trouble has been the use of technical 
plimaos. Mr. Clarke, olive to the necessity of giving to the 
public a popular treatise, has presented a work which must 
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find lU mjr In all clrclea, and, above all. reach the a 
Ing of tUe average tuadar. — Turf, Field and Farm. 

This work deals with hocBPs' leeth in a verj complete n 
ner, and will doiiljtlt«s be (uiiud ol gieax valuta b; Btudeota of 
veteriuary Bcii-nce. li ia a cumpUation, but Mr. Ciarite bna dona 
tiia wotk iu a, CArefut luanner. " * * A Btudy of tliia work 
cannot UXX to be o( value to all wlio ore uiterraled in the 
bors«. — London \,E-ig.) Lioe tiock Journal, 



HonsBS' TEBrn.— Wo have rvoeived froni Mr. W. H, C 
K dandecim^ voliuae eontaiiiing a cuiupilution of evfrytUtng 
valuable th.it hna beaa writteu bj the beat known odoutologists. 

* • " The BO-called " wolf-teeth " ure traced to iho horse 
which eiistod previous ta tlio plloeeue period. Mr. Clurke 
calls tliem " remuaut" teeth. * ■ ■ The work is a valuable 
addition to veterinarj ecieuce. — The Ceuntry Qentkman. 

It is a venture In the Held of veterinarj science, and. though 
in general a compilation, will be foond of great practice! aervice, 
and in ita present form a new tiling. It will be of use especially 
to honemen and (armers. — MasUKkuMtU Ploughman. 

Thib work is mainly comgiUed, bat the eelections evince care, 
Jadgment, reeearch, and disc rim Inatiou. It will prove valuable 
to the veterinary student and practitioner. — Pta and Plow. 

Had this work been isaoed prior to Huxley's " Crayfish " or 
Comte'fl " Sight" it would Lave l>een deemed too spyciiil. The 
Babject is scientiGcally treated, with a decided tendency toward 
the practical. * * *. — Syraeum Standard. 

HOBBES' Teeth. — * • * Mr. Clarke devotes considerable 
space to descriptions of the different claassa of teeth. • * • 
Although there is a great deal of technical language in the 
work the copious vocabulary at its close renders it practical for 
those who wish to learn about the structure and diaeasea of the 
teeth, and the method of treating them nhder various drcum- 
Btancea. Many instances are <| noted from good authoritiea in 
iriiicli htaaea have been treated for diseases of the jaw, uid tha 
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methods by means <it irliicli thej were cored are carefully set 
fo.tli. We [)reB';nt Bonie estmcta from tiie chapUTon iheteeOi 
as iudicatore of &ge. (Sue pp. 301-3.) 1'lie trL-atmeat uf tliia 
subject is only an esample of tUc lullnesa and accuracy of the 
eulire work. — Ulica Herald. 

Mr. W. n. Clarke's "Horsea" Teeth" ia a complete and 
interesting treatise which m:iy be acuepleJ at once as both a 
UAcfuJ :nanua] of ei|Uioe dcnliatr; and su afirreeable study of 
certain os^tccta of comparative zjology. Every possible de- 
formity or pf culiaritff observable ia tlie teeth of tlie horse, as 
well BB every roguery practiced on them by dislioaesl dealers 
Is fuUy handled, and a succinct accoout is given of all the 
mahidiea of the tueth tliemselvea. and of other organs with 
which ihe teeth have a functional relation. — Ifete Turk Heraid. 

The treatise on horses' teeth by William H. Clarlie, a metro- 
politan journalist, has already attracted wide attention, and is 
an iuvaluable work in its way. Oreat care and much labor 
have b^en bestowed in its preparation, and the book sappliee a 
waDt that has long been felt by horBemeo, farmers and the 
student and practitioner of comparative medictuo and Biirgery. 
— JTbic T'lrlc OrapAk. 

Toe tUle BO fully descrii>eB the scope of the volume that 
little need be added excopt criticism. The author Is frank 
enough to admit professional inexperience, but has made the 
topic of the work a matter of careful investigatioa for a year. 
He has wisely deferred to the opinions of naturalists and veter- 
inary sorgoons, and quotes liberally from their works in eveiy 
chapter, thus supplying a cyclopedic stock of information bear- 
ing directly on horsea' teeth in health and disease, which is 
very conveait-nt for those who keep or raise horses, and the 
averBge Taterinary surgeon. — Phrendogicai Juurnal. 

Tub thoroughness of detail with which every point relating 
to the subject of this work is treated will Imprpss every one 
with its rpliability and value. It is undoubtedly troe that 
much Sttflbring, disease and daath have resulted from ignor- 
ance of what ia herein given, and that much unintentional 
cruelty to horses may be prevented by studying this volume. 
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Though the tttle Implies that the work Is oonfincd exclusivelj 
to tho uwtli of Uorees, il in not bo ; tbe iseth of other animals 
claim nearly m much ktteati'>n as tliosi^ of the horse. The 
theory uTerulutloo Sb Incraduced, the hisiiir; of the horse being 
traced rrum the Korane |«riod, when the wolf or "remnant" 
teeth werv fnoctlunatl^r dcvc-lu|ivd, Thi* boob will bo priaed by 
all who sceii the welfare and liappioess not only of the liaman 
race, but of all sentient beings. — Banntr of Light. 

Wb all know that bontes suffer with their teeth, and the 
work gi»we full instructions as to Iheir cars. • • • The 
author is no evolutiuDisC, and hae devoted much study to fossil 
borses,— jYoiD Orleatu Timet. 

Pbactical Boobs. — " Horses' Teeth," Is a valuable treatise 
that onjjht to be In tho poesceainn of horsemen, farmers, and 
Teterinarians. " * * .^PittAiirg Cammereiai Oairtte. 

Dr. C. F. notiKO (Jersey City Eights, N. J.) says: "After 
a careful reading of your book, ' Hoises' Teeth,' 1 wish to say 
that it appears to me to be an able compilation of Bcieotific 
facts, and a basis for further investigation of horse dentistry 
by the profession; at the same time containing valuable in- 
fonnatiou for intelligent horsemen and fanners, as well as 
naturalists generally. I miss only very valuable informiitioD 
to bo found in nameroos Qerman books," 

Dr. J. M. Heard, 305 Lexington Ave., New York, sajs: 
" Tha book is full of valuable information : in fact, one would 
search a sinsle library in vain to obtain it. None bat those 
who have perfonned similar work can appredate the immense 
amount of labor expended in its preparation. No student or 
practitioner can afford to be without it." 

Dr. B S. Brewster of Norwich, Conn., Bays : " I have been 
an advocate of horse dentistry for thirty years, even arg^ng 
agalDSt veterinary surgeons. Thank God, light has come ai 
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riate T, Fig. 8. Narrow Tooth Gonge. length fi Inches $1.60 

M •• 9. Tooth Basp guarded ; in Htlff handle 3.00* 

.t (« " In handle to uuncrew.... 3.7S* 

" plain ; in stiff handle 1.75* 

•« M plain ; in handle to nnscrow 2.60* 

M " 10. Extra Blade for AdjuaUblo Tooth File 0.40 

Extra Blade for Houae's " " 0.40* 

Blate IJ> " 11' Heavy Tooth Forceps, length 16 inchcH 6.60 

" " la. Prof. Ooing'B Tooth Forceps with closing Hc:r*;w 

and crank handle 36.00 

.. •* 13. House's Tooth Cutting Forceps, -j 

" U. House's Tooth Pulling Forceps, [ 28.00 

one set of removable haudlos to both J 

•• •* 16, "Wolf Tooth Forceps, l»aigth 9 Inches 3.60 
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